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THE CENTENNIAL OF THE UNITED STATES PATENT 
SYSTEM. 

The wealth and economic prosperity of our country 
are so largely due to the system of patents, by which 
our inventors have been encouraged to pursue their 
unselfish labors, that among the many centennials 
which have been and are to be commemorated, the 
one hundredth anniversary of our patent system 
should not be overlooked. It is proposed to celebrate 
it at Washington, D. C, in April, 1891. A large and 
influential meeting in furtherance of the idea has been 
recently held in Washington. Although a year will 
have elapsed since the true centennial, it is not too late 
to fittingly couircemorate America's industrial progress. 
The elebration will really be within the 101st year of 
the system's 11 fe. 

On July 31st, 1790, Samuel Hopkins was awarded a 
patent for making pot and pearl ashes. On August 6 
and December 18 of the same year two other inventors 
received patents for inventions. Those three patents 
were the first year's work of the patent system. The 
business increased rapidly, for in 1791 we find no less 
than thirty-three patents issued. The next year 1793 
was what may be termed an off year, only eleven pat- 
ents appearing on the record. These early records 
afford a basis for an impressive contrast. In a single 
week at the present time between four and five hun- 
dred patents are issued, and the roll of patentees is 
approaching a half million. 

It is, therefore, fitting that the centennial of the 
patent system should be made the occasion of proper 
celebration. Without the mechanical progress of the 
last century it is hard to say where America and the 
world would stand. The increase of population has 
demanded enormous supplies of food and general ne- 
cessaries. Modern life has tended to concentration in 
cities. It is only by the inventor's efforts that the 
limited number of farmers and other direct producers 
have been able to feed and clothe the multitudes of 
dwellers in the great centers. The whole modern system 
of existence depends on the inventors. Without them 
there would be no centralized distribution of people, 
the suburbs of a city would for all practical purposes 
be isolated from it, and the populace would be distri- 
buted over the surface of the land and live, Chinese 
fashion, by their own direct efforts. The American in- 
ventor has made his influence felt everywhere and has 
exercised a world-wide influence. The proposed cen- 
tennial, in view of what he has done, will be an inter- 
national epoch. American inventions are introduced 
everywhere, and the most remote countries must re- 
gard the United States as the birthplace of much that 
has become essential to their very existence. 



A SCHOOL OF SHIP BTTILDIN6-THE OBJECTS AND IDEAS 
OF ITS FOTJNDEE. 

Mr. William H. Webb, of this city, the veteran ship 
builder and millionaire, has perfected his plans for the 
organization of a school of ship building, and home. 
The site for the school has been selected, the plans ac- 
cepted, and the money is ready. Mr. Webb himself 
furnishes the Scibntipio American with the follow- 
ing details : 

" The object of this institution, as Its name indicates, 
is twofold. The academic department is designed to 
furnish to any young man, rich or poor, native or citi- 
zen of the United States, who upon examination proves 
himself competent, of good character, and worthy, a 
free education in the art and science of ship building 
and marine engine building, both theoretical and prac- 
tical, together with board, lodging, and necessary im- 
plements while obtaining such education. The home 
will afford an asylum for aged, invalid, or unfortunate 
men who have been engaged in building hulls of ves- 
sels or marine engines for such, or any parts of either 
the bulls or engines in any section of the United States, 
together with the wives of such persons. 

" The instruction 1*111 be carried to the very nearest 
point of entrance Into a workshop or a shipyard, the 
aim being to merge as far as possible the theoretical 
with the practical. An important feature of the in- 
struction will be a ' laying-off ' loft, where the young 
men will be instructed in ' laying down ' a vessel and 
in making all the patterns and moulds preparatory to 
going out into the shipyard. The institution will not 
only furnish free tuition, but also will provide the 
students with board and lodging, so that to enter the 
academy a young man will need only a suit of clothes, 
a common school education, and a good character. 
When completed it will be the only institution in the 
world that affords such a training and carries it to so 
advanced a stage, 

" In addition to the quarters for the students and 
the pensioners, provision has been made in the build- 
ing plans for the housing of manager, professors, and 
tutors. Finally, the institution has been endowed with 
sufficient money for its maintenance and supplies. We 
were delayed a whole year by the action of Governor 
Hill, who refused to sign the bill incorporating the in- 
stitution, on the ground that the charter was an anti- 
quated one ; this he alleged as his reason for opposing 
the charter. We finally accommodated the provisions 
of the charter with his views, and the institution is 



thereby limited as to the value of the property it will 
be allowed to hold, two million dollars being now fixed 
as the limit. 

" The trustees of the institution are the president of 
the Chamber of Commerce of the State of New York, a 
member of the General Society of Mechanics and Trades- 
men of the City of New York, to be designated by the 
society. Prof. Trowbridge, of Columbia College, the 
president of the New York Hospital Society, Richard 
Poillon, Henry Steers, Andrew Reed, Charles H. 
Cramp, William Henry Webb, Thomas P. Rowland, 
and Stevenson Taylor. 

"The academy and home will be strictly non-secta- 
rian, but the chapel will be open to services by such 
religious denominations as the board of trustees may 
invite. Considering the fact that there exists no simi- 
lar institution to serve as a model, the trustees are 
making good progress in the work, and we hope that 
in two years the academy and home will be ready for 
occupation. 

" The technical education of the average shipwright 
of to-day is not what it should be. There being no in- 
stitution where a preparatory training may be pro- 
cured, the young men in the trade, if they would learn 
anything more than the practical part of the business, 
must pick it up, piecemeal, in the workshop or the 
shipyard. But the fact is that in these workshops 
and shipyards only a few can have the opportunity to 
learn any theory whatever, and when they can obtain 
this training it is, at best, very unscientific. Nor has 
it ever been any better in this respect. When I learned 
the trade in my father's yard in this city, there were 
no scientific schools and little opportunity for the 
theoretical education of the mechanic. 

" The modern shipwright should be scientifically 
educated. It is part of his business not only to swing 
the ax and drive the plane, but also to manipulate 
the needle point and triangle, to make drawings, pat- 
terns and moulds, and to solve the intricate problems 
which arise in making plans for the framing of the 
ship. His vocation in this respect is a peculiar one. 
In no other of the kindred trades, as house building, 
bridge building, is a combination of theoretical with 
practical training so much required. 

" The extinction of the apprenticeship system was a 
great blow to the ship building industry of the United 
States. And one of the benefits which will be derived 
from such an institution as is proposed will be a train- 
ing offered to young men which will take the place of 
the apprenticeship system of the past. The chief 
cause of the overthrow of this system was the fact that 
it was not in harmony with the character of our insti- 
tutions, and the youth of the country becoming dis- 
satisfied, its destruction was completed by the action 
of the trades unions. 

" The primary cause, however, of the decline of ship 
building in the United States was the lack of states- 
manship on the part of our legislators, who neglected 
to establish steamship lines by subsidies, and American 
shipping not being able to compete with the subsidized 
lines of other countries, the American merchant ma- 
rine passed almost out of existence. Finally came the 
civil war, which put a clincher upon it. Since then 
the Lloyds (English) company of underwriters have 
favored English vessels to the prejudice of American, 
and have thus done much to destroy our commerce 
even down to the present day. Again, the foreign im- 
porters have always given their patronage to foreign 
ship owners. 

"It is the general belief in this country that the con- 
struction of iron ships was the chifif cause of the de- 
cline of American ship building. But such is not the 
case, because In the old days we were building in this 
country wooden ships of such superior quality, and at 
so moderate cost, that we brought all the world here 
as purchasers. But when they came to build iron ships 
abroad, the English underwriters favored the foreign- 
built iron ship, because they could build Iron ships 
there cheaper than wooden ones. 

"In my judgment, if wooden ships could be built in 
England as cheaply as in America, we never would 
have heard of the introduction of iron hulls, as wood 
is undoubtedly the more suitable material for the con- 
struction of a ship. 

" Moreover, it is much easier to build an iron ship 
than a wooden one. It requires far less judgment 
and less mechanical skill. This every iron ship builder 
will admit, as nearly all have at some time been en- 
gaged in building wooden hulls. In building a hull of 
iron, the raw material is fashioned into any form re- 
quired. 

"Wood shaping, on the other hand, demands much 
judgment and skillful treatment. This particular 
branch of the work was usually in charge of jthe most 
skillful mechanic in the yard, who was known as 
the converter. 

"In my opinion we have lost nothing of the art of 
ship building ; and although the best ships ever built, 
the American packets, have passed out of existence, 
the freight ships now built in the East are the equal of 
any we ever had. 

" But I have not yet mentioned one of the greatest 
causes of the decline of ship building in the United 
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states. I mean the opportunities for the more profit- 
able investment of money, the railroads for instance, 
the railroads and manufactures, which have developed 
to so great an extent since the war. 

"But the renaissance of American ship building is 
near at hand. Our government is now building a 
navy, and it is found that through the lack of a merch- 
ant marine there are no sailors to man the government 
ships. If for no other reason, then, than this, it is my 
opinion that America will soon see her way clear to the 
establishing of a shipping and ship building industry 
which shall be worthy of her favorable geographical 
location and of her position among the nations of the 
the earth." 



Tbe v. S. Naval EgtabllgUment. 

, An intelligent writer in the New York Times gives 
reasons and excuses why our new war ships are so 
deficient in speed. The most essential reason given is 
that the ships have an insufficient coal capacity. They 
can only run fast for a short distance before their coal 
gives out. Next the crew are not kept trained up to 
the duties required in fast running. 

A first-class passenger ship maintains at all times, 
throughout the longest voyages, nearly the original 
speed developed on her trial trip, to wit, from 15 to 30 
knots or more per hour. These are common speeds for' 
Atlantic steamers and for those of the Australian and 
other lines. Witness the history of such boats as the 
City of Paris, 560 ft length, 63 ft. beam, 10,500 tons, 
20,000 h. p., 31 J^ knots voyage speed ; City of New York, 
same dimensions and power, SOJ^ knots voyage speed ; 
Etruria, 5011^ ft. length, 573 beam, 7,718 tons, 14,331 
h. p., t9J^ knots voyage speed ; Umbria, same dimen- 
sions, same power, same voyage speed ; Teutonic, 583 
ft. length, 573^ ft. beam, 9,685 tons, 17,000 h. p., speed 
21 knots ; Majestic, same size and power, speed 30 
knots; Augusta Victoria, 460 ft. length, 56 ft. beam, 
10,000 tons, 13,500 h. p., 20 knots speed ; Columbia, 
same size, power and speed ; Spree, 485 ft. length, 53 ft. 
beam, 9,000 tons, 13,000 h. p., 19^^ knots mean speed ; 
Normannia, 530 ft. length, 60 ft. beam, 8,500 tons, 
14,000 h. p., 303^ knots voyage speed. 

The steamer Australian makes the voyage between 
South Australia and Marseilles in 37 days, a distance 
of over 13,000 miles, the mean speed being 15-7 knots or 
a little more than 18 miles per hour for the entire run. 
Boats like these maintain their high speed year in and 
year out. 

The names of other ships might be added, all capable 
of maintaining high speeds throughout long voyages ; 
and furthermore they are kept in readiness at all times 
for immediate, active service, as commerce destroyers, 
in case of sudden hostilities. The United States govern- 
ment is not in possession of a single vessel that could 
compete with any of those we have mentioned, on an 
ocean voyage. With all our brags about our new and fast 
vessels, the stubborn fact remains that for trips of any 
considerable length they are dull tubs. The new war 
ship Baltimore, out of which the contractors squeezed 
20 knots on her trial trip, was barely able to steam 8 
knots on her recent voyage to Sweden. It took her 19 
days to do what one of the boats we have named 
would have done in 8 days. Our new war vessel 
Charleston, credited with between 18 and 19 knots on 
her trial trip, averaged only 7 knots between Honolulu 
and San Francisco. By dint of straining the boilers of 
these ships to the utmost, a respectably quick speed 
■was developed for a few miles, on the trial runs, but 
that was the last of their fast movements. 

Probably the only way whereby we can acquire a 
fleet of fast war ships is to build boats that, can be 
utilized in carrying the mails. First, the ships should 
be capable of steaming throughout long voyages at as 
high a velocity as anything afloat. Second, the ves 
sels should be kept in active service in transporting 
the mails between this country and Europe, the West 
Indies, South America, China, and Japan. This duty 
would be of the highest value in training and accustom- 
ing both officers and men to high-speed running, while 
it would help to develop and keep alive all the other 
active exercises and duties required on war ships. 
What the American people want is a navy composed 
of vessels that are capable of doing something. The 
present ships are veritable do-nothings. They cannot 
Iseep pace with a three-masted schooner in a fair 
■wind, much less overtake or capture a merchant 
steamer. 

According to the report of the Secretary of the Navy, 
our new naval establishment consists of 36 vessels, of 
which nine are now in commission, and the remainder 
in various stages of completion. Most of the above are 
of the cruiser class, and lacking in the important qua- 
lity of speed. 

The Secretary points out the pressing need of a fleet 
of strong battle ships of the Puritan type, for coast 
defense. Theseareto carry 20 inches of steel armor, 
and guns of the most powerful kind ; to be capable of 
standing up to a square fight w th anything an enemy 
might bring against them. They are to be floating 
forts, as nearly impregnable as science can make them. 
The need of such vessels for harbor defense is strongly 
urged by tbe Secretary. He thinks it is within the 



power of a hostile fle^ to pass through the Narrows 
of New York Bay, or to take position near Randall's 
Island within the city, despite the resistance of well 
constructed and well armed forts. It is pointed out 
that we are entirely unprovided with torpedoes, neither 
have we the means nor plant necessary for their con- 
struction. E venif torpedoes were laid, warshipscould 
spring or fire them without danger to themselves. 

Once a war ship took position in the Hudson River off 
Spuyten Duyvil, or Randall's Island, the whole means 
of communication between New York and the outside 
world would be severed. At Spuyten Duyvil the net- 
work of railway lines conveying the great mass of food 
stuffs enters New York. One hostile gunboat could at 
once stop the passage of every train. In the vicinity 
of Randall's Island hostile guns could sweep the bridges 
over the Harlem River. All this is shown simply to 
indicate that a bombardment of New York or Brook- 
lyn is not necessary to secure any ransom an invader 
may demand. 

It is to provide against the danger threatening New 
York and Brooklyn in this direction, as well as all the 
great seaports, that Secretary Tracy urges upon Con- 
gress the authorization of more vessels of the Puritan 
type. The Puritan is now in process of construction. 
When built it is estimated she will be able to destroy 
any ironclad afloat. It is calculated that a fleet of four 
or five Puritans, if left free to move to any point of 
New York Harbor, could not only contend successfully 
against a heavy fleet of ironclads, but afford more se- 
curity to this locality than would be possible under the 
best combination of forts. 

The successful use of Puritan ships involves the em- 
ployment in conjunction with them of a fleet of active 
torpedo boats, to match and checkmate the torpedo 
boats of the enemy. In this direction our government 
has done little or nothing, as is shown by a glance at 
the torpedo-craft fleets of Europe. England possesses 
306, France 310, Germany 180, Italy 152, Russia 143, and 
so on. The United States possesses 1 boat in commis- 
sion and 1 building. 
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Kocb on Tuberculosis. 

In his address on "Bacteriological Research, " before 
the recent tenth International Medical Congress, Ber- 
lin, Dr. Robert Koch said : 

I am convinced that bacteriology will one day be of 
the greatest importance from the therapeutical point 
of view also. It is true, I look for relatively smaller 
therapeutical results in the case of diseases with a short 
incubation period and a rapid course. In these dis- 
eases, as, for example, in cholera, the chief reliance will 
always have to be placed on prophylaxis. I am think- 
ing more of diseases of less rapid course, as these offer 
more points of attack to therapeutic enterprise. And 
there is scarcely a disease which, partly on this ground, 
partly on account of its far surpassing all other infec- 
tious diseases in importance, so challenges bacterio- 
logical investigation as tuberculosis. 

Moved by these considerations, very soon after the 
discovery of the tubercle bacilli I set about seeking for 
substances which could be used therapeutically against 
tuberculosis, and I have pursued this search (which has 
of course been often interrupted by my other occupa- 
tions) perseveringly up to the present. In the belief 
that there must be a remedy for tuberculosis, I do not 
by any means stand alone. 

Billroth has, in one of his last writings, expressed 
himself with all possible distinctness to the same effect, 
and it is well known that the same object is aimed at 
by many investigators. It seems to me, however, that 
the latter have not, as a rule, followed the right way in 
their investigations, inasmuch as they have begun 
their experiment on man. To that I ascribe the fact 
that everything which people have believed themselves 
to have discovered in that way — from benzoate of soda 
down to the hot air treatment — has proved to be a de- 
lusion. Experiments must in the first place be made, 
not on man, but on the parasites themselves in their 
pure culture ; even if substances have been found 
which have the power to check the development of 
tubercle bacilli in the cultures, man should not forth- 
with be chosen as the subject of experiment. But the 
question whether observations which have been made 
in a test tube hold good also in living animal bodies 
should first be settled in animals. Only if the experi- 
ments on animals have proved successful should the 
method be tried on man. 

Proceeding according to these rules, I have in the 
course of time tested a very large n umberof substances 
to see what influence they would exert on the tubercle 
bacilli cultivated in pure cultures, with the result that 
not a few substances have the power, even in very 
small doses, of hindering the growth of tubercle bacilli. 
More than this, of course, a remedy cannot do. It is 
not necessary, as has often been erroneously assumed, 
that the bacteria should be killed in the body. In 
order to make them harmless to the body, it is sufficient 
to prevent their growth, their multiplication. 

I have proved the following substances to be reme- 
dies wh ich hinder such gro wth even in ve ry small doses 
(to mention only the most important) : A number of 



ethereal oils : among the aromatic compounds, /Snaph' 
thylamin, paratoluidin xylidiu ; some of the so-called 
tar dyes, namely, fuchsin, gentian, violet, methyl blue, 
chinolin yellow, aniline yellow, auramin ; among the 
metals, mercury in the form of vapor, silver and gold 
compounds. The compounds of cyanogen and gold 
were especially conspicuous, their effect surpassing 
that of all other substances ; even in a dilution of one 
to two millions they checked the growth of tubercle 
bacilli. All these substances, however, remained ab- 
solutely without effect if tried on tuberculous animals. 

In spite of this failure I have not allowed myself to 
be discouraged from prosecuting the search for growth- 
hindering remedies, and I have at last hit upon a sub- 
stance which has the power of preventing the growth 
of tubercle bacilli, not only in a test tube, but in the 
body of an animal. All experiments in tuberculosis 
are, as every one who has had experience of them has 
sufficiently discovered, of very long duration. My re- 
searches on this substance, therefore, although they 
have already occupied me for nearly a year, are not yet 
completed, and I can only say this much about them, 
that guinea pigs, which, as is well known, are extra- 
ordinarily susceptible to tuberculosis, if exposed to 
the influence of this substance, cease to react to the in- 
oculation of tuberculous virus, and that in guinea pigs 
suffering from general tuberculosis even to a high de- 
gree, the morbid process can be brought completely to 
a standstill, without the body being in any way injuri- 
ously affected. 

From these researches I, in the meantime, do not 
draw any further conclusions than that the possibility 
of rendering pathogenic bacteria in the living body 
harmless without injury to the latter, which has hith- 
erto been justly doubted, has been thereby established. 

Should, however, the hopes based on these researches 
be fulfilled in the future, and should we succeed in the 
case of one bacterial infectious disease in making our- 
selves masters of the microscopic but hitherto victori- 
ous enemy in the human body, then it will soon also 
be possible, I have no doubt, to obtain the same result 
in the case of other diseases. This opens up an oft- 
promised field of work, with' problems which are 
worthy to be the subject of an international compe- 
tition of the noblest kind. To give even now some en- 
couragement to further researches in this direction was 
the sole and only reason why I, departing from my 
usual custom, have made a communication on a re- 
search which is not yet completed. 

Allow me, therefore, to conclude this address with 
the expression of a wish that the nations may measure 
their strength on this field of labor and in war against 
the smallest but the most deadly foes of the human 
race, and that in this struggle for the weal of all man- 
kind one nation may always strive to surpass the other 
in the success which it achieves. — The American Prac- 
titioner and News. 



Centinaous Rail Railway. 

At a recent meeting of the Engineers' Club of Phila- 
delphia, the secretary presented, for Mr. R. Taylor 
Gleaves, a description of continuous rails for railways, 
which are carried upon ordinary ties of wood or iron 
weighted down with a covering of earth, gravel or 
stone so that they cannot easily move. The spikes 
are not driven home by three-eighths of an inch, so 
that undulations may take place in the rail without 
disturbing either spikes or ties, and arrangements re- 
sembling turnouts are put in at fixed points, such as 
frogs, and at the foot of heavy grades, for the purpose 
of admitting of longitudinal motion. 

The author explains how the rails are united so as 
to make them continuous. In the case he notes the 
rails were riveted together, with fish plates. He says 
that while the riveting was in progress the expansion 
gave some trouble, but since it has been completed 
there has not been the slightest buckling or any per- 
ceptible pulling in on the curves. The ties are covered 
with red clay containing some loam, and, to prevent 
dust, part of the track was turfed and grass seed sown 
over the remainder, so that now he says, " instead of a 
wrench, the watchman pushes a mower, and the road- 
bed looks like a pretty green lawn with two metal rib- 
bons laid across it." 

Speaking of the doubts which had been expressed 
as to the utility of this arrangement, the author says 
that it is a fact that "there is in Virginia a section of 
track laid with rails three miles long, that it has been 
in service since June, 1889, that it has not been sur- 
faced or lined since put down, that the only expense 
of maintaining it has been the watchman, that engines 
weighingl04,000 pounds are frequently run over it s'i a 
speed of 50 miles per hour, that it is simply ballasted 
with earth, and that I shall take pleasure in showing it 
to any who care to investigate." 



The Mundy Engine, built by J. S. Mundy, of 
Newark, N J., furnishes the power on the derrick 
Reliance, illustrated in our issue of November 8, the 
same builder also furnishing all the machinery used in 
this class of derricks, the most of it being especially 
designed by Mr. Mundy for the work. 
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Icebergs. 

The formation of Icebergs was watched, last sum- 
mer, by Mr. H. B. Looiuis and Prof. Muir, while stay- 
ing seven weeks near the Muir glacier {Am,ei\ Jour, of 
Science). The falling of blocks from the terminal wall 
was very irregular ; at times, about every five minutes ; 
while at other times the observer might wait an hour 
without seeing one fall. One day, in twelve hours, 129 
thundering reports from the falling bergs were heard 
at camp, about a mile off. In heavy rain, especially, 
It seemed as if a thunderstorm or cannonade were go- 
ing on. Sometimes a block, breaking off, bursts into 
fragments, and falls like a cataract. Again, an enorm- 
ous block will sink unbroken into the water, then rise, 
perhaps 350 feet, even with the top of the glacier, the 
water pouring off It ; then topple on its side with a 
heavy thundering roar, scattering spray in all direc- 
tions, and wallow about among other icebergs like a 
huge monster. 

»■»•»♦ 

A CONVENIENT EAE TRUMPET. 

An ear trumpet which may ordinarily be carried 
and supported about the ear in position for service 
without inconvenience to the wearer is shown in the 
accompanying illustration, and has been patented by 
Dr. F. M. Blodgett. aurist, of No. 1386 Broadway, New 
York City. The receiver or bell is of volute form, as 
shown in Fig. 1, the outer curve being of gradually in- 
creasing radius, while the inner curve is adapted to fit 
around the back and over the top of the ear, so that 
the trumpet stays in place without holding. A further 
parabolic curve in the diminishing end of the trumpet 
terminates in a horizontal tip to enter the ear orifice, a 
sectional view of the tip being shown in Fig. 2. In 
the interior of the tip is placed a small metal tube. 
Fig. 3, having side apertures over which are placed 
diaphragms of rubber or other tissue, these diaphragms 
covering inside spaces or chambers in the tip, to 




BLODGETT'S EAB TBTTUFET. 

modify or augment the sound waves as they pass 
through the trumpet and enter the ear. On the outer 
surface of the tip is a covering of soft rubber or other 
suitable material, to protect the ear orifice and par- 
tially adhere to it to assist in holding the receiver in 
place. 

» 1 W I » 

AN IMPSOTES COPY HOLDER. 

The device shown in the illustration is designed for 
the use of all copyists, but especially for recorders, and 
has been for some time in use in the office of the in- 
ventor, who is a recorder. By its use the copy can be 
conveniently followed down the page, and when 
the copyist is interrupted, the indicator may be 
made to point out the exact place at which he 
left off. Two longitudinally tapering boards 
are employed, one being used as a base board 
and the other as a copy support, andthe copy- 
supporting board is connected with the base 
board by a spring metal strap having at one 
end a clasp adapted to be slipped upon one 
end of the base board, the other end of the 
strap having a clasp to be slipped on the lower 
end of the copy -supporting board, as shown in 
full and dotted lines in Fig. 1. A spring wire 
frame is attached to the front face of the copy- 
holding board, the lower portion of the frame 
having a bend near the bottom, while the ends 
of the wire are doubled under the lower end of 
the board, the extreme ends being bent inward 
and driven into the back side of the board. A 
cross bar, preferably made of spring metal, ex- 
tends across the frame, and is doubled under at 
one end and returned upon itself and bent to 
form a slideway for one member of the frame. 
This bar, of which a section is shown in Fig. 3, 
has a spring clamp adjacent to the slideway, 
the clamp and bar being preferably formed of 
a single piece of metal. An indicator, shown 
in Fig. 2, is mounted to slide on the cross bar, the in- 
dicator being made of a single piece of spring luetal 
doubled upon itself. 

For further information relative to this invention 
address the patentee, Mr. George H. Seymour, Newark, 
Ohio. 



A Spider's Engineering Feat. 

Popular interest at Syracuse, N. Y., has centered 
during the past few days in the operations of a spider 
of the Tegenaria medicinalis species over a bar in a 
saloon in that city. Thousands of people have gone 
into the place to watch the spider accomplish an en- 
gineering feat which displays in the insect almost 
human capacity, and the saloon keeper is becoming 
rich by the patronage of his visitors during the star 
engagement of the spider. The insect set out on 
Tuesday to lift a kernel of popped corn from a dish on 
the bar to its web attached to an electric light wire on 
the ceiling. It descended on the kernel by spinning a 
cable of the necessary length. It was evident, how- 
ever, that when the spider hoisted the load clear from 
the dish, its uneven weight would cause it to lop to one 
side so suddenly as to probably snap the cable. To 
prevent such an accident the spider attached two 
smaller sized cables to projecting parts of the kernel 
and made them fast to the main cable about five 
inches above the burden. 

All being ready, the spider returned to his head- 
quarters and started its windlass, and the kernel began 
to rise. That was the situation when the people in the 
saloon first discovered what was going on. After get- 
ting the corn up about a foot, work was suspended for 
a time. The spider had begun to mistrust some of the 
machinery. It made an investigation, repaired a slight 
break or two above in the guys, and then slid down to 
the com. Everything there was all solid, but the en- 
gineer thought prudence a mark of wisdom, and 
doubled up the cable where the main weight was seen 
to hang. This was at 11 o'clock on Tuesday night, 
and, with a more cheerful air of confidence than it had 
before displayed, the spider ran lightly aloft to the 
hoisting apparatus. The machine started, and so did 
the corn, and so did the eager throng of spectators, 
who burst into applause. Inside of a minute the corn 
was raised at least four inches. Then there was an- 
other delay, which was only short. 

At midnight on Tuesday the corn had risen two 
feet. At daylight on Wednesday it was up thirty-six 
inches. There it seemed to stick. All day Wednesday 
only slight progress was made, though the spider never 
relaxed its efforts. Sometimes the burden even re- 
ceded. Then there was a series of jerks, but the ma- 
chinery overhead seemed to slip a cog, and no head- 
way was made. Late on Wednesday night operations 
were temporarily suspended, and the spider retired to 
its inner chamber for contemplation. Thanksgiving 
day was spent in the completion of further plans or in 
rest, and Friday morning the work rested where it had 
stopped on Wednesday night. The spider went up 
and down the main cable time and time again, ap- 
parently mending it, and finally, toward evening, 
began to draw up, but with only partial success, 
though it was cheered on by a crowd of spectators. 
The sporting fraternity are backing the spider at 10 to 
n.—N. T. Sun. 



filter. The pulp obtained in this manner is free from 
the peculiar, unpleasant taste of a pumpkin or squash, 
while the same retains all its nutritious qualities, so 
that it can be used with great advantage for the prepa- 
ration of marmalades of various kinds. 



A BE6ULAT0B FOB SYNAUOS AND MOTOBS. 
The illustration represents a regulator in which the 
armature core is designed to shift automatically in 
accordance with the drag or lead of the armature, 
always taking up its position with its poles in the 
strongest part of the field, the brushes being held to 
the point of the least sparking, and the adjustment 
of the brushes being effected automatically by every 

■■■iiiii ^"^^ 
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Prepared Fnmpkln Pulp. 

The following method is by Gustav Bartel, of New 
York : Take pumpkins or squashes, open and peel 
them, and remove the seeds and all other parts which 
are of no use in the subsequent preparation of mar- 
malade. The purified flesh of the fruit thus obtained 
is then cut up into small cubes and placed in a vessel 
with a sufficient quantity of water to cover the fruit. 
To this water add a small quantity of borax — about 
one ounce to five pounds of the purified fruit — and 
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SEYMOTTB'S COPY HOLDEB. 



then heat the vessel till the water boils. By the action 
of the borax the peculiar unpleasant taste of the pump- 
kin or squash is extracted, and after the boiling has 
been continued for some time — say ten minutes — sepa- 
rate the pulp from the liquid, which can be done by 
pouring the contents of the vessel upon a suitable 



CLEAVEB & FASSOLD'S ATTTOUATIC BE6ULAI0B 
FOB DYNAUOS AND MOTOBS. 

change of load upon the dynamo or motor. The im- 
provement has been patented by Mr. Fremont J. 
Cleaver, electrician of the Second Avenue Electric 
Power Railroad Company, Pittsburg, Pa., and Mr. 
George Fassold, of the same city. The armature has 
circular end pieces mounted on tubular shafts, and 
to these end pieces is secured a hollow cylinder of non- 
magnetic material, wound with the conductor in the 
usual way, as shown in the broken-away portion of 
the main view in our illustration, the terminals of the 
coil being connected with the commutator cylinder. 
Upon the central shaft, and loosely fitting the hollow 
cylinder, is an armature core consisting of the segment 
of a cylinder of iron having concave sides, as shown in 
the small view. The central shaft is prolonged beyond 
the tubular armature shafts, the ends of the central 
shaft being supported on pointed screws in yokes at- 
tached to the supports of the journal boxes of the 
tubular shafts. To the central shaft at its commutator 
end is secured a cross arm of insulating material in 
which are held rods carrying the commutator brushes. 
The cross arm also carries metallic contact plates elec- 
trically connected with the rods, and which touch 
curved bars which receive the current from the brushes, 
the curved bars having binding posts for receiving 
the conducting wires leading from the dynamo. On 
the end of the central shaft opposite that carrying the 
cross arm is attached one end of a spiral spring, at- 
tached by its other end to the yoke, to oppose the pull 
of the armature on the segmental core, and to 
return the core and the brushes to their ori- 
ginal position when the machine is idle, so 
that the brushes will always occupy the same 
position relative to the segmental core. 

< I t I » 

The Flrelcss Iioeomotlve. 
M. C. Rolland, in Mons, Belgium, has con- 
structed a fireless locomotive for use in mines. 
It is provided with a tank that holds 0550 
cubic meter. The water is heated to 205° O. 
(or an absolute tension of 16 atmospheres) by 
a boiler placed on the surface; it is sufficient 
for a steady run of 3 to 4 kilometers. The 
heating is brought about by means of steam 
jets, as first proposed by Mr. Bede, Belgium. 
The heat thus stored up in the rather small 
space gradually evaporates the water required 
to run the machinery. At a speed of 2 meters 
per second, the locomotive works with 6 horse 
power, that of a horse being generally esti- 
mated at from 09 to 10 m., so that the locomo- 
tive, working day and night uninterruptedly, 
takes the place of from 13 to 18 horses, besides 
a good many laborers. The saving is calcu- 
lated to be $200 per horse dispensed with. As 
a further advantage, this locomotive secures 
better ventilation. The weight of the locomotive is 

3,000 kg. 

♦ » • » • 

When selecting holiday gifts, remember our new 
book, Experimental Science. It is both entertaining 
and useful. 
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BAILBOAD SL££F£BS ABBANGED IN FAIBS. 
The illustration represents a novel construction of 
railway sleepers designed to hold the rails so that they 
cannot spread or be forced out of parallel alignment, 
the sleeper being made of light material and designed 
to box in ballast. It is made of four members placed 
at an angle to each other, and so arranged that they 
have the same relation one to the other as if the 
sleeper were composed of two members extending 
across the track and centrally crossing each other. 
Each of the four members has a depending flange flar- 
ing slightly outward, embedded in the ballast, and 
the inner ends of each pair on a side are united by 
strips bent to extend parallel with the flanges, to 
which the strips are bolted. The members opposite 
each other o n opposite sides of the track are connected 
by tie rods, twisted to a vertical position in their cen- 



cutter sections outward, so that the operation is effect- 
ed by a few strokes. 

Further information relative to this invention may 
be obtained of Mr. Joseph Warren, No. 150 Norman 
Avenue, Greenpoint, Brooklyn, N. Y. 



* I > > » 




so the device will be ready for operation. As a car comes 
down over the rails its forward wheels strike the spring 
pressed lever, when the pitman releases the bell crank 
from the lever pivoted in the rack, as shown in the 
illustration, and the spring on the transverse shaft 
raises the blocks in position to engage the car 'wheels. 



EWING * BOCKUS' BAILBOAD SLEEFEB, 

tral portion, but extending horizontally through per- 
forations in the members, on the outer flanges of which 
the ends of the tie rods are bent down and bolted in 
place. The rails are held in position on the upper sur- 
face of the members by clips, as shown in the small 
sectional view, bolts extending diagonally through the 
clips and through the outer surface of the members 
ap""' the tie rods. 

Further information relative to this invention may 
be obtained of the patentees, Messrs. Charles H. Ewing 
and Charles G. Bockus, Ninth and Green Station of 
Philadelphia and Reading Railroad, Philadelphia, Pa, 



AN IMFBOVED FIFE OB FLTTE CTTTTEB. 

The device shown in the illustration may be readily 
applied, and is designed to quickly cut a pipe or flue at 
any desired point. Fig. 1 is a perspective view, partly 
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WABBEN'S FIFE OB ELITE CUTTEB. 

broken away, to show the application of the device, 
and Figs. 3 and 3 are sectional views. The device is 
made with a tapering bar in which are longitudinal 
dovetailed grooves, adapted to receive correspondingly 
shaped flanges of two series of segmental cutter sec- 
tions, each having at its periphery teeth placed alter- 
nately. The cutter sections of one set overlap those 
of the adjacent set, and they are fastened together by 
suitable screws. The cutter sections are also held by 
a bolt with a head having its lower end in the shape 
of a segment of a circle, and adapted to rest on the 
central bar, the head being adapted to engage the 
outer edge of the tube to be cut, as shown in Fig. 3, 
while holding the cutter sections in place at the proper 
distance therefrom. On the small end of the central 
bar is screwed a nut to prevent the cutter sections 
from sliding out of the longitudinal grooves, and the 
consequent liability of their being mislaid or lost. 
When the parts are adjusted to cut a tube, the opera- 
tor strikes with a hammer on the large end of the 
central bar, the inward movement of which forces the 



AN IMFBOVED METALLIC BAILWAY TIE. 
The railway tie shown in the illustration is designed 
to possess a certain degree of elasticity, to prevent in- 
jury to rolling stock, while it may, if desired, be made 
to hold the rail without the use of separate bolts. It 
has been patented by Mr. Joseph J. Callahan, of New- 
burg, N. Y. Fig. 1 is a perspective view of this tie sup- 
porting two rails, which are partially broken away to 
show the construction of the tie plates ; Fig. 3 is an 
end view of the tie and one rail ; Fig. 3 is a sectional 
view of one end of the tie and a track beam on a trestle 
or bridge. Fig. 4 showing the an- 
chor and beam. The two metal 
plates which together compose the 
tie are locked together at their 
edges to stand at an angle to each 
other, the locking being effected by 
projections on the upper edge of 
each plate, while a space is formed 
in and between the projecting lips 
the size of the thickness of the flange 
of the rail, but giving room for its 
expansion and contraction without 
material displacement of the plates. 
The grip on the rail is as in a vise, 
the locking lugs grasping the rail 
with increasing force, according to 
the weight coming upon the rail. 
Flanges are formed in the plates at 
the rail seats, to furnish wide sup- 
ports for the rails. In setting the 
ties, after the plates are locked and 
placed they are wholly or partially 
tamped from the open ends, which are then closed by 
triangular end pieces, each having lower lugs to enter 
a small socket in each plate and an upper key lug to 
pass through an opening in one of the plates and re- 
ceive a key. These end pieces are not used on ties for 
bridges or trestles, and the plates have at their lower 
edges undercut slots forming lugs, whereby the plates 
may be conveniently fastened upon the beams. In 
these cases an anchor, as shown in Figs. 3 and 4, is se- 
cured to the rail between the plates, to prevent them 
from shifting and to limit the depression of the tie, the 
angle of the anchor being less than that of the plates, 
so that a space is left to permit the lower edges of the 
plates to slide slightly on the beam. The plates of a 
tie in which a switch rail is to be placed are formed 
with a wide seat therefor, in which a supporting and 
chafe plate is held by a projection passed down be- 
tween the adjacent edges of the plates. 

♦ < » I ♦ 

A DEVICE TO BLOCK CABS ON A GBADE. 
The illustration represents a device which may be 
automatically set or tripped by the passage of cars 
over it, and which may also be operated by hand, be- 
ing especially intended to block or trig mining cars 
running on a grade. It has been patented by Mr. 
Andrew Deets, of Plymouth, Pa. 

At a convenient point is a pair of extra thick ties 
resting upon a base support, forming a recess beneath 
the rails in which is mounted a transverse shaft carry- 
ing a spiral spring, one end of which is fixed to the 
shaft and the other end to one of the ties, whereby 
cranks on the shaft are held normally in elevated po- 
sition just outside the rails. Pivoted to the outer ends 
of the cranks are connecting rods which are pivoted at 
their upper ends to the ears of blocks arranged ad- 
jacent to the rails, the blocks being braced and pivot- 
ed at one end to short shafts mounted in plates bolted 
to one of the ties, so that when their free ends are 
raised they will engage the wheels of a car on the rails. 
Fixed to one end of the transverse 
shaft is a crank connected by means 
of a lever and rods with a lever 
pivoted in a rack, and having a pin 
to engage the hook of a bell crank 
lever. This lever is pivoted at its 
elbow between two members of the 
rack, and has at its forward end a 
hook, while its rear portion i^ con- 
nected by a pitman with a crank 
on a shaft in bearings on a tie, the 
inner end of the shaft having a 
spring-pressed lever extending par- 
allel with the rail, and normally 
held in position to be engaged by a 
car wheel. 

A vertically sliding block is 
mounted on adjacent vertical sup- 
ports, on the inner side of which is 
pivoted a bent arm, a rod extend- 
ing from which is adapted to en- 
gage one of the levers, the vertically 
sliding block being adapted to lock 
the device so that it cannot be auto- 
matically worked or release the lock 




CALLAHAN'S METALLIC BAILWAY TIE. 

When the blocks are in elevated position they do not 
prevent a car from running in the opposite direction, 
as a crank on the transverse shaft is connected by a 
rod with a lever on the inner side of the rail, and 
adapted to. be struck by a car wheel running in the re- 
verse direction before it reaches the blocks, thereby 
depressing the blocks and bringing them into a posi- 
tion parallel with the rails. 

^ I ■ > ^ — 

AN IMFBOVED VELOCIFEDE. 
In the machine shown in the illustration the driving 
mechanism is designed to be simple in construction and 




MABTIN'S VELOCIFEDE. 

positive in operation, to propel the machine at a high 
speed with a minimum outlay of power. It has 
been patented by Mr. Frank Martin, of Fort Douglas, 
Salt Lake City, Utah. Fig. 4 is a front view of the 
machine and Fig. 5 is a plan view of its front portion, 
with the seat removed. Upon the hub of each of the 
large wheels are attached two spaced disks, and upon 
the periphery of the disks a collar is held to slide, cover- 
ing the space between the disk plates, as shown in the 
sectional view. Fig. 3. A box collar is loosely mounted 
on the hub between the disks, and within this collar a 
ratchet casting is attached to the outer face of the hub, 




DEETS' CAB BLOCK. 
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pawls pivoted in one side of the collar being adapted 
to engage the ratchet teeth. Between the peripheries 
of the disks and the outer surface of the box collar are 
placed a series of spaced friction rollers. Four straps, 
each attached by one end to the box collar, are carried 
outward in contact with the friction rollers, their outer 
ends being attached to the sliding collar covering the 
peripheries of the disk plates. These straps are brought 
into operation by the back stroke of a lever attached 
to the outer surface of the collar, and extending within 
convenient reach from the rider's seat. A return strap 
is also attached to the outer surface of the box collar 
and the sliding collar, and is made to contact with a 
friction roller on the side opposite that with which the 
other straps contact with their rollers. One of these 
boxes containing driving mechanism is located at 
each side of the rider's seat, each provided with an 
upwardly extending lever. Fig. 1 is a sectional view 
through the driving mechanism, illustrating the 
position of the parts at the termination of the for- 
ward stroke of the lever. Fig. 2 showing their position 
at the termination of the rear stroke, the pawls engag- 
ing the ratchet teeth at each backward stroke, and 
slipping over them on the forward or recover stroke. 



THE H1TDS0N BIVEB BSIDGE. 

An important move in the direction of the bridging 
of the Hudson River at the city of New York was taken 
during the past week. The New York and New Jersey 
Bridge Commissioners, a body of five representatives 
of the State of New York, appointed for this purpose, 
received a report from Messrs. Thomas C. Clarke, their 
chief consulting engineer, and Charles B. Brush, as- 
sistant engineer, designating a place for the bridge and 
the general location of its connections and approaches. 
The commissioners, by chapter 233 of the laws of the 
State of New York for 1890, have the power to locate 
the bridge and approaches, and this has now been 
done. The project next awaits the action of the Fede- 
ral authorities. The navigation of the waters of the 
Hudson River is under the control of the United States. 
It rests with the Secretary of War to determine the 
span, location of piers, height, and character of the 
bridge. The army engineers in charge of the matter 
have as yet given in no report, so that nothing can be 
done in the way of designing the bridge. Informally 
it has been announced that a height of 150 feet will be 
acceptable to the War Department. This is used as a 
basis in determining the grades of the route as laid 
out. It is to be one mile distant from any site already 
granted to a bridge. 

We give a map, showing the points so far determined 
The bridge is to cross the Hudson River between t'.e 
lines of 70th and 71st Streets in the city of New Yr/k. 
The river is here 3,100 feet wide, not materially differ- 
ent as regards depth, character of bottom, etc., from 
other parts. At points further south the height would 
have to be increased, necessitating steeper grades for 
the approaches, and the width of the river would be 
excessive. The bridge enters the city at between 70th 
and 71st Streets, meets the approaches. The roadway 
is carried on an iron and steel viaduct, curving to the 
south, and running about 100 feet west of the west line 
of 11th Avenue, and then on the line of 38th Street to 
the proposed Union station between 38th and 39th 
Streets and Broadway and 8th Avenue. The main 
roadway will here have descended from the elevation 
of the bridge to 65 feet above high water mark. This 
will leave it 13 feet above the street, giving a base- 
ment for a freight depot. This plan gives a station 260 
by 1,300 feet area, with room for twenty tracks and 
platforms. For the viaduct 100 feet right of way is re- 
quired, and on the line selected there are now no valu- 
able buildings. 

On the bridge proper it is proposed to arrange for 



It is proposed to have both bridge and viaduct floor- 
ed over and to lay the tracks in stone ballast, thus se- 
curing a perfect road bed. A speed of forty miles an 
hour can be maintained on the contemplated structure. 
As a sample of the connections the case of the Pennsyl- 
vania Railroad may be taken. From its proposed point 
of connection with this line to the Union depot the 
running time will at the above rate be ISJ^ minutes. 
At present, to cover the distance from the same point 





HAF OF NEW YOBK, WITH SITE OF FBOFOSED BBID6E. 

to the foot of Cortlandt Street, 20 minutes are requir- 
ed. It will be seen that for down-town connections 
there will be little saving in time. For up-town points 
and for through business with the New England States 
the bridge will be of extreme importance. 

To reach the New England lines, a roadway part 
viaduct and part surface road is to be carried along 
the east bank of the Hudson River to about 155th 
Street. Thence by cut and tunnel it is to go across the 
island and cross the Harlem River, and connect on the 
further side with the tracks of the New Haven and 
Harlem roads at 163d Street. The distance from the 
Union station to this point is eight miles, only two 
miles greater than the distance from the Grand Cen- 
tral depot. It will be seen that this brings the western 
dock front of the city for about three miles in direct 
communication with all roads west of the Hudson 
River as well as with the New England territory. In- 
cidentally it is proposed to run a special line up the 
west shore of the Hudson River opposite and bring that 
long-neglected region into communication with the 
city. 

The high ground over the river will give great facili- 
ties for coal and grain delivery by gravity. 

The plan, it will be seen, is of far-reaching scope, and 
embodies much that does not appear at first sight. 
The eminent engineers upon whose report the com- 
mission acted deserve much credit for their work. It is 
probable that a cantilever bridge will be selected 
work is to be executed by 
the New York and New 
Jersey Bridge Company. 
It has State charters from 
the States of New York 
and New Jersey, and the 
Federal authorities will un- 
doubtedly take action on 
the matter in a short time. 



removed and replaced are fitted to slide in radial 
grooves near one end of the cylinder, the cutters being 
moved outward as the spindle is passed in, while the 
turning of the spindle carries with it the cylinder and 
cutters. In order to form a bead on the end of the 
pipe, grooved rollers are employed, as shown in section 
in the small view, these rollers turning on radial shafts 
in brackets on the inner face of the dished flange on 
the end of the cylinder. To out off the end of a pipe 
projecting too far beyond the outer face of the boiler, 
the brackets carrying the beading rollers are removed 
and circular cutting tools inserted in their place, to be 
oi)erated by the turning and pushing inward of the 
spindle. In order to conveniently turn and gauge the 
spindle, a U-shaped arm is held on its head, in the 
middle part of which is mounted to turn one end of a 
screw rod screwing in a U-shaped frame having at its 
outer end a head adapted to be turned by a wrench or 
ratchet or other suitable tool. In the legs of the 
frame rods are fitted to slide, to be adjusted against 
the boiler plate and fastened in any desired position 
by set screws. A collar on the small end of the spindle 
prevents the bead from sliding off and the cutting 
tools and dummy knives from being displaced. 

Further information relative to this invention may be 
obtained of Messrs. Hyland & Mason, Charlevoix, Mich. 



A FUG UILL FOB BBICK HAKEBS. 
The illustration represents a mill specially designed 
to remove all stones or lumpy matter which may pass 
the feed screw, and thus produce a clay of high quality 
for making bricks. It has been patented by Mr. Paul 
Stoerger, of No. 140 Wells Street, Chicago, 111. Below 
the feed screw and its casing is a chamber whose bot- 
tom consists of longitudinally extending grate bars, 
the tops of which are slightly beveled, as shown in the 
transverse section. Fig. 2, similar bevels being also 
formed on the under side. These grate bars are placed 
a suitable distance apart to permit the fine clay to pass 
through the grate bars into a chute leading to one ena 
of the machine, as shown in Fig. 1, the rear end of thb 
frame of the grate bars discharging into a chute ex- 
tending in an opposite direction for carrying off stones, 
lumpy matter, etc. A scraper with V-shaped notches 
and downwardly extending lugs adapted to pass be- 
tween the grate bars is secured to side bars which sup- 
port a cover plate adapted to close the lower end of the 
feed screw casing when the scraper is passed over the 
grate bars. A longitudinal rack secured to the under 
side of the cover plate or the frame of the scraper is 
arranged to mesh with a gear wheel on a transverse 
shaft on the main frame, and, by means of a hand 
wheel on a short shaft carrying a worm wheel, a slid- 
ing movement is given to the longitudinal rack to 
move the scraper and cover plate forward and back- 
ward. When the scraper is to be operated by power, 
the side bars are connected by a transverse beam with 
side rods connected with another beam adapted for 
connection with machinery capable of imparting a 
reciprocating movement. These side rods are also 
connected with a beam supporting cams adapted to 
press on friction rollers on the outside of a door form- 
ing the rear end of the chamber under the feed screw, 
while a rope connected with one of the bearings for 
the friction rollers extends upward and passes over a 
pulley, where it supports a weight, so that the door 
opens automatically when the cams slide away from 
the friction rollers. In operation, when stones or 
lumpy matter are left on the grate bars, the scraper is 



A 



HYLAND'S FIFE CUTTEB, BEADEB AND EXPANDEB. 

six tracks— two passenger, two freight, and two rapid 
transit. The viaduct is to carry eight tracks. The 
greatest grade required by this plan is 40 feet to the 
mile. The New Jersey railroads on the west end would 
be connected through the Palisade ridge partly by 
tunnel, partly by cuttings in the, way shown on the 
map. In New York City connection would be made 
with the different roads now centering there. In all 
there are fifteen lines of railroad to be linked together 
by the bridge. 



FIFE CUTTEB, BEADEB, 

AND EXFANDEB. 
The accompanying illus- 
tration represents a combi- 
nation tool, patented by 
Mr. Joseph Hyland, for 
readily and quickly cutting 
pipes or tubes, expanding 
them, and forming a bead thereon, as desired, 
ing spindle has longitudinal dovetails on 
sides, and on its large end is a head adapted to be 
turned by a suitable tool, the spindle passing loosely 
through a cylinder containing a series of expanding 
rollers, each having an annular recess, while the cyl- 
inder has on one end a slightly dished flange. When 
the spindle is passed through the cylinder, all the 
rollers move simultaneously outward as the spindle in- 
creases in diameter. Inner cutters which can be readily 




A taper- 
opposite 



STOEBOEB'S FTT6 MILL. 

pushed forward to force them down the chute provided 
therefor, the door leading to this chute then opening 
automatically, while the cover plate covers part of the 
casing under the feed screw, so that no freSh material 
can pass downward until the scraper has been returned 
to its normal position. 

♦ « » > ♦ 

A COBBESPONDENT thinks that a fortune awaits the 
inventor who can produce a machine for tilling, ■weigh- 
ing, and sewing salt " pockets" at the mill. 
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aume 


Per cent 
salt 


Pounds salt 
in gallon 


Gallons to 
1 bushel 


13" 


13-250 


1-206 


46-41 


18-2° 


18-815 


1-755 


31-89 



TH£ UANUFACTTTBE OF SALT AT SYBACTTSE, N. Y. 
The famous salt region of Onondaga County, in the 
State of New York, has for over a century been a cen- 
ter for the production of this all-important substance. 
As long ago as 1770, salt from the salt springs then in 
existence was used by tho Delaware Indians. Eighteen 
years later the white inhabitants began to make salt 
by the boiling process, near the site of tho present city 
of Syracuse. The territory from which most of the 
salt is now produced is^ government reservation whose 
status is established by a treaty made between the 
Onondaga Indians and the State of New York. The 
wells are maintained and the brine pumped by the 
State government, and the brine is delivered to the 
manufacturers at a royalty of one cent per bushel. 
The bushel is an arbitrary term indicating a net weight 
of 56 pounds or one half hundredweight. The wells, 
which are sunk and maintained by the State, vary from 
150 to 340 feet in depth. Brine is pumped from them 
which at 60° Fah. averages 50° to 70° on the salome- 
ter. According to Dr. Englehardt's standard table of 
equivalents, these figures range thus : 
Salometer Baume 



60° 



As a more appreciable standard it may be mentioned 
that sea water contains 2-7 per cent of salt and that 
it requires 350 gallons to make one bushel of salt. 

Originally the tax or royalty was much higher than 
at present. At one time as much as twelve cents a 
bushel was charged the manufacturers. Since then it 
has been reduced, first to six cents, and finally, in 1846, 
to one cent per bushel. It is evident that at the 
higher rate a considerable revenue was derived from 
the wells. For the expense of building the Erie canal 
a sum of $3,300,000 was appropriated from the salt 
royalty. This sum represents nearly one third of the 
expense of construction, so that the salt makers are 
justified in their claim that but for the salt industry 
the Erie canal might never have been made. 

The salt deposits lie in rocks of the upper Silurian 
age. The old springs were found in the marshy ground 
surrounding Onondaga Lake. The waters of the lake 
are excluded from the salt-bearing strata by impervious 
marl and marly clay. The wells pass through beds of 
fine sand and clay. After penetrating these layers a 
gravel is reached which contains the salt water. The 
brine is pumped from the gravel beds into reservoirs, 
whence it is delivered through log piping to the differ- 
ent works. 

In Fig. 1 of the illustration is shown a pumping 
station and reservoir. 

The Onondaga brine contains several impurities. 
The principal is calcic sulphate, more familiar in the 
form and under the name of gypsum or plaster of Paris. 
This runs as high as one half of one per cent refer- 
red to the brines, representing, therefore, two or three 
per cent of the dissolved salts. Calcium and mag- 
nesium chlorides, with traces of carbonic acid and 
oxide of iron, are also present. The iron oxide is only 
objectionable as spoiling the color of the salt, but ow 
ing to this its removal is imperative. The calcium and 
magnesium chlorides are deliquescent. Fortunately 
they exist in small proportions only in the brines. If 
in large quantity, they would make the salt moist and 
give it a tendency to cake, and eventually to become 
almost liquid. The calcium sulphate is not nearly so 
soluble as the other salts, and is partly precipitated in 
the evaporation, and most of it is removed from the 
concentrated brine. It is obvious that any insoluble 
matter would be considered an impurity, so that the 
manufacturer tries to remove this compound as com- 
pletely as possible. 

The salt is obtained by evaporation, either by solar 
or by artificial heat. In either case the first operation 
is to clarify the brine by settling. It fs allowed to 
stand in vats in the open air, as shown in Fig. 3, or in 
factory buildings until the iron oxide has settled and 
the carbonic acid has escaped or has become pre- 
cipitated. 

At this stage the settling is sometimes aided by the 
addition of a little milk of lime. Alum or gelatine has 
been employed or suggested also as a clarifier. Two 
successive settlings in such vats are applied. 

In the next'step of the solar process the clarified 
brine is run into evaporating vats, shown in Fig. 2, 
where it is acted upon by the sun's heat, and gradu- 
ally becomes concentrated. Movable covers or roofs 
are provided to be placed over the vats in case of 
rain. 

As it becomes stronger, the comparatively insoluble 
calcium sulphate begins to precipitate. The slow eva- 
poration favors crystallization, and the salt begins to 
separate as large crystals, and is called " coarse salt." 
As soon as crystals begin to appear, the saturated 
brine called "salt pickle" is run off into a fourth series 
of vats for final concentration. As the crystals accu- 
mulate in suflfjcient quantity they are removed and are 
washed in the fresh pickle. The object of this is to re- 
move the strong brine, which contains a concentration 
of the calcium and magnesium chlorides. The pro- 
duct is then allowed to drain, and when sufBciently 



dry is removed to the storehouse. This is an outline 
of the process of making what is known as " solar 
salt." 

Salt made by artificial heat is known as boiled salt. 
The term " factory filled " is applied to the purer 
brands. This term is indicated by the familiar letters 
F. F. branded on the large sacks. The kettle process, 
illustrated in Fig. 4, is largely used at the Syracuse 
works. The brine after settling and clarifying is run 
into kettlos heatod by fires underneath. An iron pan 
with an upright handle is placed in the bottom of each 
pan. 

As the liquid evaporates and the gypsum separates, 
it accumulates in these pans, and is from time to time re- 
moved and thrown aside. This is termed " panning from 
the kettle." It Is hero that one essential difference be- 
tween the solar and boiling process appears. Calcium 
sulphate or gypsum is less soluble in hot than in cold 
brine, so that a better separation of this impurity is 
effected than in the solar process. Each kettle has a 
capacity of 100 to 120 gallons, and fifty or sixty kettles 
may be sot in a row. As soon as salt crystals begin to 
appear, the gypsum pan is removed and the salt is 
taken out by the workmen, is washed with fresh brine 
and is drained in baskets suspended over the kettles, 
as shown in the same cut. Brine is run in as required 
from the central distributing pipe. 

The difference in grain in solar and boiled salt is 
considerable. The solar salt is so coarse that to adapt 
it for many uses it has to be ground in mills. This is 
done in tho factories, and the product is known as 
"ground solar" salt. Tho boiled salt is of a much 
finer grain, and by the addition of some suitable sub- 
stance to tho kettles the grain may be made still finer. 
This process is termed "cutting the grain." Salt thus 
made is called "anthracite salt." The material added 
consists of traces of such mattor as glue, resin, soap, 
etc. While the process has been known for many 
generations, it is condemned by many salt makers. 

In Fig. 5 of tho illustrations we show the modern 
washing process. The salt is delivered at one end of 
the apparatus through a chute. The brine enters at 
the same end and permeates the mass, and as the 
whole is kept in agitation tho washing is very perfect. 
The salt saturated with the purer brine is drawn off 
and has to be dried. In the modern process this is done 
in centrifugal machines, one of which is shown in Fig. 
6. There it is whirled around rapidly and the brine 
is expelled thoroughly by centrifugal force, exactly as 
sugar is treated for the expulsion of sirup. The 
separation is, of course, much more complete than 
where gravity alone is relied on, as in the draining 
process. When it is remembered that the calcium and 
magnesium chlorides are mainly present as ingredients 
of the residual brine, the importance of reducing the 
amount of this brine as much as possible is evident. 

What the future of this historic industry will be is 
not absolutely certain. Tho expense of making boiled 
salt is largely due to the cost of fuel. The kettle 
process, which we have illustrated, although a relic of 
the last century, has not yet been superseded. Success 
has been attained in utilizing anthracite coal dust. 
Forty to forty-five bushels of salt are produced with 
the combustion of one ton of anthracite dust costing 
11.75. Some years ago but thirty-seven bushels were 
produced with the consumption of one ton of bitumin- 
ous coal costing $4.10. Yet this saving Is offset by the 
fact that the evaporation per pound of fuel is only 5-83 
lb. of water — less than half the work of a good steam 
boiler. One most serious menace comes from the West. 
Michigan, Ohio, and Kansas are now strong competi- 
tors with the New York works. There are two layers 
of rock salt, forty-five and fifty-four feet thick, seven- 
teen miles south of Syracuse. These may be instru- 
mental in changing the aspect of things in the near 
future. 

The first leases in lots under the auspices of the State 
took place in 1797. The product for 1798 was 59,928 
bushels of solar.. salt, under the superintendency of 
William Stevens. In 1889, under Superintendent P. J. 
Brummelkamp, 2,916,923 bushels of solar and 2,448,138 
bushels of boiled salt, making an aggregate of 5,365,061 
bushels, were produced. This is not high water mark. 
The following table gives the years of maximum pro- 
duction and the amounts produced : 



Year. 



1S62 
1868, 
1870, 
1871 
1883 



Solar salt. 



1,9S?,(>23 
2,027.490 
2,847,691 
2,464,404 
3,032,447 



Boiled salt. 



7,070,852 
6,639,126 
6,260,422 
5,-910,493 
5,307,773 



Total of both 
kinds. 



9,053,874 
8,666,616 
9,108,118 
8,374,896 
8,340,220 



Positives Direct In the Camera. 

Colonel Waterhouse's recent investigations, which 
hare resulted in the discovery of a simple means for 
producing a positive image on an ordinary gelatino- 
bromide film — whether on paper or glass — and by the 
usual exposure in the camera, seems not unlikely to be 
the first step toward something like a revolution in 
photography. Indeed, when we consider the remark- 
able results obtained by adding extremely small quan- 
tities of certain derivatives of carbamide (urea) to the 
developer, it is difficult to suppose that the tourist — 
and perhaps even the professional photographer — will 
long fail to take advantage of so ready a means of se- 
curing reversed action, especially as the positive first 
produced can obviously be used for making subsequent 
copies by the same method, just as a negative is now 
used. A direct camera positive on paper or other 
opaque base will always be reversed unless some re- 
flecting surface intervene between the object and the 
sensitive film. 

In lieu of reflector, the trans'parent celluloid film may 
be used (not the celluloid roughened or ground on one 
face), and the originals thus obtained will show like 
enameled prints if the celluloid original is held or 
fastened face downward on a card or on the stiff leaf 
of an album ; at the time, this original will always be 
available for the production of copies, not only by the 
gelatino-broinide reversal process, but also by such 
positive methods as the aniline method, the common 
blue process, or the primuline method. 

Waterhouse's method involves no other variation 
from the usual routine than a simple addition to the 
developer, so that the linal decision as to whether a 
negative or a positive shall be produced may be left to 
the last. 

Of the two derivatives of thio-carbamide recommend- 
ed by Colonel Waterhouse, our own experiments weie 
made with a sample of allyl thio-carbamide. 

Having prepared a saturated solution of water of the 
crystals of thio-sinamine — to use the shortest of the 
several names by which allyl thio-carbamide is known 
— to each ounce of ordinary pyrogallic or eikonogen de- 
veloper we added from two to eight minims of the so- 
lution. Under these circumstances varying degrees of 
reversal resulted, ammonia appearing to be rather 
favorable to the reversal, and any considerable amount 
of bromide being evidently unfavorable. We failed to 
notice any advantage in giving more than a normal 
exposure ; indeed, less than the normal exposure ap- 
pears to be rather favorable than otherwise. This re- 
sult is specially interesting, as to secure the best re- 
versal by adding hyposulphite to the oxalate developer 
a long exposure is required — an exposure which may 
perhaps be estimated at over a hundred times the nor- 
mal. 

There is a wide field for experiment in connection 
with the method now touched upon, and although the 
best course for the present will probably be to tho- 
roughly study the conditions under which the two 
agents described by Waterhouse will cause reversal 
with absolute certainty, it must not bo forgotten that 
many analogous derivatives of thio-carbimide are 
known to chemists. — Abs. from the Br. Jour, of Photo- 
graphy. 



Since 1882 the production has constantly decreased. 

The State exercises a certain supervision over the 
manufacture. The salt, after making, must be stored 
at least two weeks before shipment. Before and after 
the storage period it is inspected by the State inspector. 
The product as delivered to the public is exceedingly 
pure. It is gratifying to know that it compares with 
the finest foreign product in freedom from objection- 
able magnesiam and calcium compounds. 



Acidity or the Stomacb. 

This condition is due to germs, and the cure lies in 
getting rid of the germs. Germs of fermentation in the 
stomach produce first alcohol, then carbonic acid, and 
then acetic acid. A person troubled with this form of 
dyspepsia should be careful to take only such articles 
of food as do not favor the development of germs, and 
thus starve them out. Another thing to do is to wash 
the germs out of the stomach by drinking freely of hot 
water before meals. If food is put into a stomach 
already sour, of course fermentation will be set up im- 
mediately. Some persons notice that as soon as they 
eat, their stomachs become sour. The third important 
thing to do is to stimulate the stomach to make more 
gastric juice, which is a natural antiseptic, and pre- 
vents fermentation and also hastens absorption. The 
glands may be stimulated by applying hot fomenta- 
tions to the stomach for half an hour immediately after 
the close of a meal, or, easier still, by wearing a rubber 
bag filled with hot water directly over the stomach for 
half an hour or an hour. Heat is a natural stimulant, 
and there are no possible ill effects from its use in this 
way. — Good Health. 



Tlie Massacbusetts Institute of Technology. 

This institute is now entering on its second quarter- 
century of existence. Its early history was excellently 
summarized in an address delivered last June at its 
twenty-fifth anniversary. It was founded by Prof. 
William B. Rogers, a native of Virginia, formerly di- 
rector of the Virginia Geological Survey and Professor 
of Chemistry and Physics in the Univeisity of Virginia. 
After a hard struggle it began to be more prosperous, 
and in 1879 entered on its new career, with about 200 
students. It now has about 1,000 students. Its pre- 
sent president. Gen. Francis A. Walker, was the super- 
intendent of the census of 1880. 
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THE CODONOFHONE. 

The eodonophone (bell music) is a new instrument 
designed as a substitute for chimes in the theater. It 
consists of a series of metal tubes, which, under the ac- 
tion of a blow, enter into vibration and render sounds 
analogous to those of bells. 

Mr. Gailhard, the director of the Paris opera house, 
when he mounted the ballet named " Le Reve,'" the 
first representation of which took place last 
June, obtained from a manufacturer in Eng- 
land a sufficient number of tubes to form a true 
chime that imitated bells quite well and gave 
forth sounds of a very satisfactory purity. 

These tubes are of brass, and of a uniform di- 
ameter of 13^ inch and a thickness of one-tenth 
of an inch. Their length varies according to 
the note to be obtained, and is determined by 
means of au iron rod that traverses the tube at 
each of its extremities, and is riveted externally 
on each side. 

Mr. Lacape, a Parisian piano manufacturer, 
with these new elements constructed for the 
opera house a true musical instrument formed 
of twenty-five tubes, and having a range of two 
octaves (from do to do, key of sol). The heavy 
hammers that strike each tube have an escape- 
ment. They are set in action by means of a 
keyboard and of a mechanism analogous to 
that of a piano. The playing of this instru- 
ment is a very simple and easy matter. 

The lowest note is given by a tube 6 feet long 
that weighs about eight pounds and is equiva- 
lent, as to sound, to a bell weighing 176 pounds. 
The other tubes gradually diminish in length 
and weight up to the twenty-fifth, which is 3 
feet in length and is equivalent. to a bell weigh- 
ing 72 pounds. The tubes collectively weigh 
about 220 pounds, and are equivalent to a 
chime of bells weighing from 3,300 to 4,400 
pounds. 

The eodonophone, as now established, is capa- 
ble of replacing what is called the sharp village 
chime. Although we thus succeed in producing 
sounds like those of bells, it must not be con- 
cluded from this that, as regards intensity and 
range of sound, we can succeed by this means 
in replacing those made in the open air. 

In order to produce sounds analogous to 
those of large bells, it might be possible to use 
tubes of great length and wide diameter. This, 
in fact, is the method employed at the Bay- 
reuth Theater in Richard Wagner's " Parfait ; " but, in 
order to re-enforce the sound, large counter-bass cords 
and tam-tams are made to vibrate in unison, while the 
tubes are struck with hammers. In tlie " Rheingold " 
of the same author, an endeavor has likewise been 
made to imitate the sound of bells by means of a heavy 
cord that is made to vibrate within a sonorous box. 

Again, we may mention a powerful chime composed 
of large bronze tam-tams, which is installed in the new 
Burg Theater of Vienna. 

In the opera theater, in order to produce the sound 
of large bells in "Patrie," they use Mr. Sox's bell, 
which weighs but 15 pounds and gives the same note as 



an ordinary bell of several thousand pounds. This is 
formed of a sheet of brass six one-hundredths of an inch 
in thickness, in which several concavities have been 
made with the hammer. But, in order to re-enforce 
the sound and prolong the vibrations of this bell, it is 
necessary at the same time to produce the same note 
in unison with saxhorns, while an ordinary 220 pound 
bell gives it also, but two octaves higher. 




Ribbed Boiler Tubes. 

The Serve tube is a French invention, and differs 
from the common boiler tube in having a number of 
thin longitudinal ribs on its inside, usually eight, 
which extend radially toward its center. The boilers 
tested were each 10 feet 6 inches in both diameter and 
length, and were each provided with 126 tubes, 3J^ 
inches diameter and 7 feet 6 inches long. The heating 
surface of each plain tube was 5"95 square feet 
and that of each ribbed ;ube 10'42 square feet. 
The total heating surface of the ordinary boiler 
was 956 square feet and that of the ribbed tube 
boiler 1,536 square feet. The furnaces were 
alike, two furnaces to each boiler, each 2 feet 

10 inches diameter. The area through the 
tubes for the passage of the gases was de- 
creased by the ribs, being 802 square inches in 
the ribbed tube boiler and 852 square inches in 
the plain boiler. The grate surface in eaeli 
boiler was 31 square feet. In a twelve hour 
test, in which the induced fan draught was 
carefully regulated so as to cause the same 
amount of coal to be burned in each boiler, 
the amount of coal burned in each was 11,872 
pounds, and the water evaporated, from a 
temperature of about 60 degrees into steam at 
about 10 pounds pressure, was in the case of 
the ribbed boiler 114,600 pounds, and in the 
case of the plain boiler 103,000 pounds, an 
advantage in favor of the ribbed boiler of over 

11 per cent. In another test of three hours' 
duration the gain in economy was over 14 per 
cent. 



THE CODONOFHONE A NEW MTTSICAL INSTRUMENT, DESIGNED 
TO IMITATE THE SINGING OF BELLS.1 



We shall recall the fact, apropos of this, that, ac- 
cording to what is generally admitted, the number of 
vibrations of a bell varies in inverse ratio of the cube 
root of its weight, that is to say that the latter increases 
very rapidly with the lowness of the sound. As bells 
are always very heavy and pretty high priced, rela- 
tively to the note that they give, we may see how ad- 
vantageous it is to be able to produce the same note 
with lighter instruments, such as metal tubes, especi- 
ally in a theater, where we have no need of the same 
intensity of sound as in the open air. For our figure of 
the eodonophone we are indebted to La Nature, and for 
the description of it to Le Genii Civil. 



Anotber Proposed Ijarge Tunnel under 
the Tbames. 

Sir Benjamin Baker, who was instructed by 
the London County Council to advise upon 
the practicability of carrying out tlie Black- 
wall Tunnel Scheme, has at length completed 
his labors, and his report has been issued to 
the members of the County Council. 

It is chiefly based on observations of tunnels 
of a similar character in America, one of which 
has been successfully completed at Sarnia, 
while the other i.s in progress under the Hud- 
son River. Sir B. Baker, who has only recently 
returned to England after inspecting these 
works, concludes, from his observations, that 
the proposed tunnel from Blackwall to Green- 
wich is entirely practicable. Sir Benjamin 
Baker recommends that in the first place a tunnel 
should be constructed of sufflcientsize to accommodate 
two lines of vehicular traffic, and that foot passengers 
should be provided for by a separate tunnel. 



THE SEBAE OB SILK COTTON TBEE. 

BY J. P. COONLEY, 

The sebae or silk cotton tree, Briodtndron anfrac- 
tuosem, is a native of the West Indies. The one re- 
presented here is a very wonderful and interesting 
specimen, now existing at Nassau, N. P. Its branches 
spread over one hundred and seventy feet, and would 
extend still further, but are cut off frequently, as they 
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encroach on the police barracks. The huge roots seen 
in out picture spread nearly forty feet above the 
ground. When we take into consideration that here 
is a tree spreading its branches nearly or quite ninety 
feet northeast and southwest from its trunk, that ow- 
ing to the rock on which it grows will not admit of its 
roots penetrating the earth to support such an immense 
spread of limb and foliage, we have to admire the wis- 
dom of nature in building the immense braces or sup- 
ports in the form of roots, by which this mass is up- 
held, and those all, or nearly all, on the surface of the 
ground. Several of the spaces between these roots 
would hide a horse completely from sight. The foliage 
falls near spring, and in a few days it starts again. I 
have seen it with bare branches Saturday evening and 
thick with foliage the following Monday morning. It 
seems magic the way the foliage develops. The im- 
mense roots and the extreme spread of the branches of 
this particular tree may be due, to a great extent, to 
its peculiar location. It stands in the rear of the public 
buildings, and is by them protected from the high 



the door to the other room, which the Gees used as a 
kitchen. The bodies of Mr. and Mrs. Gee, lying in a 
cramped" position, met her gaze. The sight was too 
much for her, and she ran shrieking down the stairs 
and fainted. 

Mr. G. H. Warner, who lives next door, came in and, 
detecting the odor of gas in the room in which the 
bodies were, opened the doors and windows and at- 
tempted to resuscitate the man and woman. The 
bodies were cold and his efforts were of no avail. 

At the inquest, Mr. Warner testified that he turned 
off the jets in the gasoline stove, opened the windows, 
and the stove was a new two-burner. 

Prof. B. P. Colton, professor of chemistry in the 
Normal university, was called and said that the natural 
odor or fumes of gasoline was not suffocating ; that 
the gasoline stove in ordinary running can and does 
sometimes produce a carbonic acid gas that would 
cause an intense headache, but would be slow in its 
effects. He said also that it produced a carbonic oxide 
when only partial combustion occurred, which would 



declared that the gas was so deadly that one breath 
was sufficient to destroy life. 



Increasing the Sensitiveness of Pboto. Films. 

The following process is by York Schwartz, of Han- 
over, Germany. It consists in mixing the material for 
making the film with or coating the photographic 
films with formaldehyde or a compound of formalde- 
hyde with bisulphite salts. 

The process is based on the discovery that the sensi- 
tiveness of silver compounds to light is materially in- 
creased or that the effect of light on the same is con- 
tinued by the presence of formaldehyde, or a com- 
pound of formaldehyde with a bisulphite of an alkali 
metal or of ammonia or of substituted ammonia (capa- 
ble of forming bisulphite) in the sensitive silver com- 
pounds. 

For photographic purposes these discoveries may be 
utilized as follows : First, by adding one or more of the 
specified compounds, either alone or in mixture with 
other substances, to the substances for making the 




winds from the sea and the hurricanes, and to that 
fact may perhaps be attributed many of its peculiari- 
ties. At one season of the year, near spring, it sheds a 
silky fiber like cotton, only much finer, that covers the 
ground for a long distance, wherever the wind takes 
it. This fiber probably gives it its name of the silk 
cotton tree, by which it is familiarly known. The en- 
gravings are from photographs of the tree. 

■ -— — < I ■ I » ■ 

Dangers of OasoUne. 

A single breath of carbon monoxide gas will knock a 
man down as quickly as if struck by a club. The Pan- 
tagraph gives account of two recent cases at Normal, 
Texas, which should serve as a warning to those who 
use gasoline or coal stoves. 

A short time ago Mr. John W. Gee and his wife 
and six months' old child came to Normal from El 
Paso. He came to attend the university, and they 
rented two upstairs rooms. In one of the rooms they 
had a gasoline stove and did their booking, and the 
other was used as a sleeping room. 

One morning they arose about 5 o'clock, and were 
heard for the last time about 6 o'clock. At 7 o'clock 
the Gee baby was heard crying, and a neighbor went 
upstairs to ascertain the cause. The baby was in the 
sleeping room, and she picked the child up and opened 
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prove fatal if a full breath was taken. It is the same 
as that formed in hard coal stoves. Other roomers in 
the house testified to the happy relations existing be- 
tween the deceased and that they had no trouble or 
differences. 

The jury rendered a verdict to the effect that Mr. 
and Mrs. Gee came to their deaths by inhaling carbon 
monoxide gas, produced by a gasoline stove. The 
faces of the dead looked perfectly natural and gave 
evidence that the grim reaper's work was done quickly. 
The baby was slightly affected by the gas, but is now 
all right. 

The room in which the accident occurred is a small 
one and the windows and doors were closed tight. The 
couple were dressed and had apparently had breakfast. 
The stove had been used, and from some cause, which 
does not clearly appear, gas was generated. It is 
believed that this was heavier than the air, and hence 
hung in a thick mass near the floor. The supposition 
is that Mrs. Gee stooped down for some purpose, and, 
getting a breath of the poisonous vapor, fell. Her 
husband, in attempting to pick her up, met the same 
fate, and fell dying beside her. This supposition is 
formed from the position of the bodies. For soma 
time after the windows had been opened there was a 
strong smell of the gas in the room. Prof. Oolton 



films at the time of the production of the sensitive 
film ; second, by bathing the finished photographic 
film in a solution of the said compounds or mixtures 
before the film is exposed to light ; and third, by treat- 
ing the photographic film after exposure with a solu- 
tion of the said compounds or mixtures. In this case 
the changes produced in the film by the action of the 
light are continued, so as to obtain in this manner the 
same result as by a correspondingly longer exposure 
to light. 

The application of the said compounds constitutes 
an important improvement in the manufacture of pho- 
tographic films, because they possess in an increased 
measure all advantages of the substances hitherto em- 
ployed for similar purposes without sharing their 
faults — for instance, the tendency to form clouds or 
specks or of imparting a yellowish tint to the film. 



The Otis Steel Company, of Cleveland, which has 
the largest plate mill in the world, a few days ago 
rolled a 30 inch ingot of 8,500 pounds down to three- 
quarter inch plate with one heat. Some of the mem- 
bers of the Iron and Steel Institute, who visited these 
works during their tour of inspection in this country, 
were surprised at seeing plates rolled direct from the 
ingots without being hammered or otherwise prepared. 
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Ingronriiig Toe Nails. 

To the Editor of the Scientific American : 

I notice the issue of the 15th Nov. contains a method 
of curing ingrowing toe nails. As I have had some trou- 
ble of that nature myself, I would like to suggest a 
method of relief which worked admirably with me. 
Raise the ingrowing part as much as possible by pack- 
ing with lint or cotton beneath. Allow this to remain 
a day or so. Remove this and now put in its place 
mercuric oxide, HgO, easily obtainable at any drug 
store. Press in a little cotton to keep the mercury in 
place. Cleanse the parts every day or two, but be sure 
the mercury is kept over and around the ingrowing 
part. The mercury seems to destroy the nail where it 
touches it, and at the same time deadens sensation 
without producing any deleterious effects. 

J. G. OWBNS. 

109 Ellery St., Cambridge, Mass. 

» I » » » 

TH£ BELT FBOBL£M. 
To the Editor of the Scientific American : 

As no one has yet answered the query of your corre- 
spondent on that " Belt Problem " you published Oct. 
4 last, I will try and do so. 

The reason of the outside belt creeping on the inside 
one is because it is made to travel faster in consequence 
of the inside one increasing the size of the pulleys. For 
instance, if the inside belt is one-fourth inch thick, then 
the outside one would virtually be working over pul- 
leys one-half inch diameter larger than the inside one. 

The creeping process only takes place on the stretch 
of belt between the pulleys, and has considerable force. 
No wonder it pulled the rivets out of your correspond- 
ent's belt. 

I don't see any objection to using two belts, one on 
top of the other, if the driving and driven pulleys are 
the same size ; but if they are not, then the case is seri- 
ously complicated. 

To illustrate ; A pulley 36 inches diameter, making 



red precipitate is just dissolved, and then add four 
times as much water as the resulting solution. 

Solution D. — Water 16 ounces and iodide of potassium 
1 drachm. 

Then take the blue print and bleach it with solution 
A, when the image will become pale slate color, or 
sometimes a pale yellow. 

Then wash thoroughly and immerse the print in so- 
lution B, when the image will again become blue. 

Then, without washing, immerse the print in solu- 
tion C, when the image will become green, but the 
" whites " will be of a yellow tint. 

Then put the print in solution B again, without 
washing. 

Then wash and pour solution D over the print to 
purify the " whites " and to give the green image a 
bluer tint ; but do not leave print in this solution too 
long, as it has a tendency to make the print blue again. 

Louis B. Hays. 

Pittsburg, Pa., Nov., 1890. 

[Our correspondent has sent us an excellent print 
of green color as an e:£ample of his method. — Ed. 

S. A.] 



Uydraulic or Jet Fropalslon. 




100 revolutions per minute, driving with a belt a pulley 
12 inches diameter, 300 revolutions. 

Now if you put on another belt, say the inside one is 
one-fourth inch thick, you virtually inereas") each of 
the pulleys one-half inch diameter, and you have a 
conflict raging betweSn the two belts that is anything 
but desirable, the inside one trying to drive the small 
pulley 300 revolutions and the outside one trying to 
hold it back to 393, the number of revolutions a 363^ 
inch pulley would drive a 13)^ inch one. 

I think it is quite clear the difference of 8 revolutions 
hiis to be adjusted by the outside belt slipping over the 
inside one as they pass over the small pulley. 

The lower or pulling side of the inside belt between 
the pulleys is taut and the upper side slack, while the 
outside belt is the reverse, which shows the outside 
belt to be pulling against the inside one, thereby wast- 
ing considerable power. 

As a rule I have learned to discard double belts. 
They undoubtedly absorb a great amount of power, 
because of the conflict between their inner and outer 
surfaces. J. A. Lou&H. 

Kansas, Nov. 8, 1890. 



The Prophet Nabum Predicted tbe modern 
Iiocomotive. 

To the Editor of the Scientific American : 

I have read your article on Job's steam fingine. 
Please read the 4th verse of the 3d chapter of Nahum 
the Prophet, and see if you can in as few words de- 
scribe a train of cars and limited express. He was way 
ahead of Stephenson. B. 

Titusville, November, 1890. 

The following is the verse referred to : 

Nahum II., 4th verse: "The chariots shall rage in 
the streets, they shall jostle one against another in the 
broad ways; they shall seem like torches, theyshall run 
like the lightnings." 

< I » I » 

To inake Blue Prints Green. 
To the Editor of the Scientific American : 

Make four solutions as follows : 

Solution A. — Water 8 ounces and a crystal of nitrate 
of silver as big as a pea. 

Solution B. — Hydrochloric acid 1 ounce and water 8 
ounces. 

Solution C. — Pour a solution of iodide of potassium 
(iodide of potassium 1 ounce and water 8 ounces) into 
». saturated aolatioa of bichloride of mercury until tbe 



BY JOHN a. MORTON. 

The Evolution, built by Mr. W. M. Jackson, is com- 
pleted and will soon be tested. Her method of propul- 
sion (as invented and patented by him), which consists 
in forcing water by an engine and pumps Into a con- 
duit, and discharging it therefrom through a propul- 
sive nozzle under heavy pressure, into the water of 
flotation, in a continuous stream at very high velocity, 
in quest of a " fulcrum " to push against, is not sound, 
as the result will prove. The pressure in pounds on 
the nozzle (0'5184 of a square inch in area) will be the 
entire sum of the propelling force of the vessel. 

Her propulsion will be due to the reaction of said 
pressure, exerted inside the conduit at a point opposite 
to the nozzle, and not to the reaction of the nozzle 
thrust against an imaginary " fulcrum" in the water 
of flotation. 

With 300 pounds of steam to the square inch on the 
high pressure cylinders, the propelling force of the 
vessel (after allowing for friction) will not exceed 
1,0073^ pounds, which will not be sufficient to propel 
her much, if any, over 15 knots per hour. It will pro- 
pel her just as rapidly as that number of pounds, sus- 
pended over a pulley and falling in space, would draw 
her, but no faster. If her nozzle thrust be 609 feet per 
second, as claimed, her slip wiil be nearly 96 per cent, 
and she will be utilizing in her propulsion but 46 of her 
1,116 horse power. 

Mr. Jackson can secure high speed only by increas- 
ing the conduit and nozzle pressure, or by enlarging 
the area of the nozzle, and the increased speed of the 
vessel will be proportionate thereto. 

With her machinery as constructed and in place, by 
enlarging the nozzle to 3 inches in diameter, there 
would be exerted on it, with said 300 pounds of steam 
(after allowing for friction), a propelling force of 13,719 
pounds, which would propel the Evolution as rapidly 
as that number of pounds suspended over a pulley as 
aforesaid would draw her, possibly up to 45 knots per 
hour. 

Hydraulic or jet propulsion, properly applied (but 
not on Mr. Jackson's "theory"), must supplant the 
side wheel and the screw wherever speed and economy 
are estimated at their full importance and intrinsic 
value. 

New York, Dec. 1, 1890. 

• < I » I » 

The Denver, liakeivood and Oolden Electrical 
Railroad, of Colorado. 

This new road of standard gauge and double track, 
now in process of construction, to be completed in 
March, 1891, will be fourteen miles long, and will cost, 
fully equipped, $800,000. 

A ten mile addition is contemplated to Lookout 
Mountain, which, when finished, will make it the long- 
est electrical railroad in the United States. 

The electricity will be generated by the water from 
the Clear Creek Canon and the Welch Ditch Co., fed 
by the melting snows of the Rocky Mountains, fur- 
nishing 1,300 horse power, owned by the company. 

The surplus will supply electrical power to manufac- 
tories along the line of the road. 

The electrical motor to be used for the rolling stock 
has not yet been decided upon. The cars will be made 
in Denver, similar in length, sumptuousness, and com- 
fort to any now in use on trunk lines. The wheels will 
be of thirty-six inches diameter, and fitted with two 
thirty-five horse power motors, capable of moving sixty 
miles an hour and pulling loaded trailers when neces- 
sary. 

Cars will run hourly. Annunciator buttons will be 
placed at every seat to signal for the stoppage of the 
cars at any point along the road where passengers de- 
sire to alight. The management is largely interested 
in the land to be traversed by the road, and it is ex- 
pected that, in due time, by judicious fostering the 
line will be a continuous suburban town. 
Tbe road will be brilliantly illuminated its entire 



length at night by incandescent lights at intervals of 
one hundred feet. 

Golden, the Western terminus, a town of 3,000, is de- 
lightfully located in the foothills at the entrance of the 
canon to the Rocky Mountains, and is surrounded by 
such picturesque scenery that it is expected thousands 
of tourists and others will avail themselves of the facili- 
ties offered by the road during the summer months. 

♦ < ■ I » 

AN INSTANTANEOUS SHTTTTEB FOB HAND CAMEBAS. 

A great many amateur photographers make their 
own cameras, and many of the new ideas introduced 
into the camera of the stores result from some ama- 
teur's experiments. An ordinary hand camera is of 
very simple construction and can be made with few 
tools. The shutter is perhaps the most difficult part, 
and it is here that an amateur, with limited appliances 
for working, has to put in his study. The shutter 
shown in the illustration is well adapted for the hand 
camera and is very simple in construction. It is ope- 
rated by a rubber band. A, and can be made very rapid 
by having a short band and slow by having a longer 
one. The illustration shows it set, an operation which 
is performed by pulling the string, B, out. When the 
shutter is sprung, the string pulls in out of the way, 
leaving just enough out to take hold of. The flaps 
can be made of thin wood, pulp board, hard rubber, 
or any similar substance. The hole in each is exactly 
the same size of the one in the end of the camera. 
They are put in place in the wooden grooves, C C, and 
a string is run from a hole in the end of one over the 
pulley, D, and to the end of the other, and tied so as 
to bring the three holes together. Then by means of 
the string. A, and rubber band, B, they are made to 
travel back and forth past each other in setting the 
shutter and making the exposure. The shutter is held 
open by the catch, E, which is operated by the thumb 
piece, P. This thumb piece is sunk into a hole in the 
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top of the camera, out of the way. A spring, Q-, holds 
the catch in place in a notch in the edge of the inside 
flap. There is no jar when the shutter is released, as 
the flaps move in opposite directions and one offsets 
the other. The front board of the camera has only 
two openings, one for exposure and one for the flnder, 
and the only outside parts on the camera for working 
the shutter are the two for setting and releasing it. If 
the front board is hinged on, the speed of the shutter 
can be easily regulated by means of notches in the 
edge of the outside flap, making the rubber band taut 
or loose as required. The simplicity of the arrange- 
ment and lack of conspicuous brass work will recom- 
mend it to amateurs who wish to pursue their hobby 
without attracting too much attention. 



A Plant that Is Puzzling tUe Scientists of 
Pennsylvania. 

A truly wonderful plant is at the Allegheny Con- 
servatory, says the Pittsburg Chronicle. No one knows 
to what class it belongs or anything about it. It is 
the subject of much speculation among botanists, and 
they anxiously await the development of a bud that is 
forming. Then, they say, they can place the plant. 
The botanists have a suspicion that the plant is a 
tropical one, and Supt. Hamilton is treating it on that 
supposition. 

The history of the plant so far as known is a unique 
one. During the summer one of a party of gunners 
brought down a crane. It was a beautiful specimen, 
and the taxidermist of the party set to work to mount 
it. In the bird's craw were found several seeds. 

With a view to learning if the seed was killed by the 
bird eating it, they were placed in water. In a few 
days the seeds sprouted. They were planted in loam 
and kept in a warm room. Edward V. McCandless 
took charge of it. The plant was an object of interest 
to Mr. McCandless and his botanist friends, and its 
development was closely watched. 

Recently it was transferred to the conservatory. The 
leaves are long and broad and heavy, not unlike a spe- 
cies of palm. 
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A NATTTICO-TEBRESTBIAL VELOCIPEDE. 

Trials have just been made at Marseilles of a veloci-. 
pede that operates with the same ease upon water as 
upon land, without its being necessary to make the 
least change in its arrangement or the least halt in its 
running. The apparatus is of the tricycle type. It is 
actuated by pedals, is provided with a brake, is con- 
trolled by hand through a transverse lever, turns 
around with ease, and passes without transition from 
land into water, and vice versa. Let us imagine two 
plates connected by their edges (that we shall suppose 
the wheels of a tricycle), flanked upon their faces by 
two iron plate half shells, four inches deep and of a 
diameter equal to that of the wheels, and we shall 
have two hollow, light and strong double convex lenses 
in which rigidity is secured by cross braces. These 
lentiform wheels are provided on the edge with a 
channel for the reception of a strong rubber tire for 
preventing jolting, as in all velocipedes. In addition, 
they are provided externally with a dozen small cop- 
per paddles, that act like the float boards of the wheel 
of a pad die wheel steamer as soon as the apparatus 
enters the water. The accompanying figure shows 
the arrangement of the parts so well [that it is use- 
less to dwell upon details. It represents the appara- 
tus returning to land after operating upon the sea. 
The wheels of the first model were truncated cones 
placed base to base. Those of the second model, here 
represented, are, as above stated, lentiform shells. 
In this model the small wheel is placed in front as in 
ordinary tricycles. A piece fixed to the center of the 
triangle formed by the three wheels supports 
the seat, double pedal, and the guide bar gov- 
erning the direction. Motion is transmitted by 
an endless chain, as in bicycles. The diame- 
ter of the wheels is 4}^ feet, their distance 
apart is 4 feet, and their thickness at the axle 
is 8 inches. The seat is situated 34 inches above 
the axle. Finally, with the rider in the seat, 
the wheels enter the water to a depth of but 
16 inches. A few figures gathered with care, 
during the course of a series of experiments 
that the inventor and manufacturer made ex- 
pressly in order to permit us to give our read- 
ers further information, will be seen to be 
very satisfactory. The apparatus started from 
Castellane Place, traversed, in ten minutes, 
the 2\4. mile long Prado Avenue (which was ob- 
structed by reason of the autumn horse races), 
entered the Roucas-Blanc bathing establish- 
ment, and then entered the water, wherein it 
continued its motion without stoppage or ef- 
fort. The sea was calm and tractable, but 
there was a little swell. The first trials gave 
a mean speed of 2J^ miles an hour with the use 
of six 3 inch wide paddles per wheel, instead of 
the twelve 3J4 inch wide paddles that the ap- 
paratus will carry. The speed in running 
backward (for which the apparatus is wonder- 
fully adapted) was a quarter less. The muscu- 
lar effort giving this speed is scarcely equal to 
that necessitated by a tricycle on a good road. 
The complete evolution can be effected in a 
circle of a diameter of about eleven feet. In 
order to prove this, the manufacturer, in 130 
seconds, made the following motions : A ra- 
pid immersion, a run of 33 feet, a volt, a run 
forward, two successive volts forward, then 
two backward, a volt, a run, another volt and a re- 
sumption of the motion toward the water. The ap- 
paratus then traversed the somewhat rough water of 
the establishment, and, followed by the primitive 
model, left the basin and took to the sea. 

After half an hour's evolutions, the two apparatus 
returned to within sixty yards of the shore for experi- 
ments on stability. A tall swimmer then imitated a 
man in danger, clinging in all directions and in the 
least supposable poses to all parts of the apparatus. 
These experiments were made as follows : A man 
mounted at the back and stood upright upon the axle. 
The feet of the cyclist then remained out of water. 
The swimmer took his place upon the seat and his 
companion leaned upon the brake bar. The effect was 
the same. The swimmer held on to the axle, the pad- 
dles, and the upper edge of the wheels without being 
able to upset the apparatus, and the cyclist was not 
unseated. He lifted the apparatus by the front wheel, 
and the result was the same. The stability and the 
resistance to upsetting were surprising. 

The last test was made near the shore. The swim- 
mer, having taken to his feet, and having a firm posi- 
tion, was finally able, with the aid of the cyclist, to 
place the tricycle upon the side, and then to overturn 
it completely. The two men then mounted upon the 
apparatus, which had become a simple raft, and, after- 
ward, jumping into the water and standing, they right- 
ed it. It is indisputable that two men at least (ex- 
clusive of the cyclist) might hang on, without incon- 
venience, to any part whatever of the apparatus, and, 
after having thus escaped an immediate peril, allow 
themselves to be carried by the apparatus, even when 
upturned, for many hours. 

The apparatus is, however, only in its experimental 



period, and its inventor, Mr. Romanes, a naval me- 
chanic, and its constructor, Mr. Rousseau, foreman of a 
large velocipede manufactory at Marseilles, are about 
to add some improvements, such as watertight com- 
partments, larger paddles, lighter wheels, etc., so as 
to be able to attain a speed of 45^ miles in . the water 
without any trouble. 

It is clear that in a heavy sea the apparatus will be 
di£Qcult to manage, but a rowboat would be in the 
same situation, and this is not a normal case. What 
seems to us to result from the experiments is that the 
lightness of the apparatus, its easy management, the 
feeble resistance experienced in complete immersion, 
and especially the ease with which it permits of pass- 
ing from a road to a lake or pond, or even to an 
agitated sea, and, inversely, from a river, etc., to a 
road, without any preparation, class this velocipede 
among the useful Inventions. — La Nature. 

Exercise for Healtb and Beauty. 

Few theories are carried to a more unwarranted 
extreme than that of the importance of physical exer- 
cise and muscular development. Because exercise 
improves health, and muscle is a fine thing to own, 
half -educated reformers preach exercise and muscle as 
if there could not be enough of them. Any plain- 
spoken physician will say at once that there can be too 
much exercise and that unwise forms of exercise can 
be injurious. He will also say that there is very slight 
essential connection between muscle and that supreme 
physical quality — vitality. Many a man has developed 
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muscle at the expense of vitality, and many a nervous 
temperament has impaired health by dragging itself 
through exercise when it needed rest. Muscle is all 
right in its proper place, but ahead of it come heart, 
lungs, brain, and stomach. Cultivating muscle does 
more for beauty, probably, than for health, and since 
beauty is really one of the proper objects of effort, the 
forms of exercise which bestow most symmetry of out- 
line and grace of movement are to be studied. One of 
the women writers who deal out instruction to the sex 
has recently advocated running. She is nearer the 
right track than most of the didactic writers of her 
kind. Running is the great beautifler of figure and 
movement. Running gives muscular development, 
strong heart action, and free lung play. The muscle 
comes where it ought to be, the shoulders go back, the 
loins hold the trunk well balanced, and the feet take 
their correct positions. It was running which made 
the Greek figure. The more active tribes of American 
Indians have been runners from time immemorial, and 
from the chest to the heels they are much more beauti- 
fully built than the average of white men. Running 
peoples have usually the firm but elastic texture of 
flesh which is the beauty of flesh. We know infinitely 
more about taking care of the human body than 
Greeks or Indians, and if we would train our children 
to regular and wisely supervised running exercise, 
supplemented with other exercises for the hands, arms, 
and shoulders, we could surpass them in beauty and 
activity. A general adoption of such a system seems 
very far from likely, since we have none of the appro- 
priate grounds or apparatus. The next best thing is 
walking, but most of us walk on our heels, and lift up 
the feet instead of springing forward with them and 
driving the body on with the back muscles of the legs 



Fashionable people will pay high prices for grooms 
and riding masters to go out and teach correct horse- 
back movements, but who ever saw a man, woman, or 
child with an instructor in walking ? Yet horseback 
riding is a trifle beside good walking in its effect either 
on health or on those qualities of flgure and carriage 
which the whole world holds in high estimation. Gym- 
nasium exercise is so easily overdone, and may be so 
injurious in some cases, that it is doubtful whether 
anybody should go in for the gymnasium strongly 
without the superintendence of a skilled physician in 
at least the early stages. — Kansas City Times. 
» < • > » 

A Proposed Sbip 1,000 Feet IiOiig and 300 
Feet Wide. 

At the recent convention of the Iron and Steel In- 
stitute, at Pittsburg, Sir Nathaniel Barnaby, K.C.B., 
constructor for the British navy, read a paper on " The 
Protection of Iron and Steel Ships against Founder- 
ing from Injury to their Shells : including the Use of 
Armor." In this he gave expression to his own theo- 
ries as to the value of armor. He said that we are 
greatly worse off in these days of steel and iron than 
when ships were built of oak, teak, and pine, as to the 
perils arising from perforation of the shells or hulls of 
ships. Increased speed and increased^ momenta In col- 
lisions had increased the risks, and at the same time 
the material of which the hull is composed submits so 
easily to perforation that he was inclined to value the 
opinion of many eminent men who are strongly op- 
posed to the abandonment of wooden bottoms, both 
in commerce and war. One-fiftieth of the value 
of the vessels in the mercantile marine, he said, 
was required annually to make good losses and 
repairs entailed by collisions alone. He pro- 
phesied that America, possessing nearly one- 
sixth of all the wooden sailing ships of 100 tons 
net and upward in the world, would probably 
find it to heradvantage for many years to come 
to continue the use of wooden ships. 

In the course of his paper the essayist sug- 
gested a most interesting possibility in the de- 
velopment of passenger steamships. He said : 
" I have never thought that size is a disad- 
vantage in merchant ships, supposing they can 
be worked financially. On the contrary, the 
advantages arising from size in passenger ships 
seem to me to be so great that I do not see 
where we shall stop. 

" I was consulted some years ago by a busi- 
ness man, well known on both sides the Atlan- 
tic, as to the possibility of building a steel ship 
which would not roll, or pitch, or heave in the 
sea, and in which, therefore, the bulk of pas- 
sengers would be in a less desperate hurry to 
get ashore. He thought fifteen knots an hour 
sufficient speed. 

" It appeared to me to be perfectly practica- 
ble with a draught of water of twenty-six feet. 
I thought the minimum length and breadth 
would be 1,000 feet long and 300 feet broad. I 
estimated that with engines of 60,000 horse 
power an ocean speed of fifteen knots could be 
obtained. 

"Two sets of apparent difficulties had to 
be overcome, viz., those connected with the 
building of the ship afloat, and those relating 
to receiving and discharging cargo. The ship 
would be a steel island, incapable of entering any 
docks. The building difficulties soon disappeared. 
They had no real existence. To meet the other diffi- 
culties, I proposed to form shallow, still-water har- 
bors or docks within the ship, entered by gates in the 
sides, and to carry, always afloat there, the loaded 
barges and tugs, turning the barges out and taking in 
fresh ones already loaded at the ports of discharge and 
shipment. 

" Such a ship would require to be fortified and gar- 
risoned like a town. She could be made absolutely 
secure against fatal injury arising from perforation. 
The subdivisions required for this purpose might be 
made to serve effectually against the spread of any 
local fire. I do firmly believe that we shall get the 
mastery over the seas, and shall live far more happily 
in a marine residence capable of steaming fifteen knots 
an hour than we can ever live in seaside towns." 



A Great Iilne of Hoisting maelilnes. 

Messrs. Volney W. Mason & Co., of Providence, R. I., 
have just completed for Lowell M. Palmer's new hay 
sheds, at North 9th Street, Brooklyn, N. Y., Palmer's 
Docks, an extraordinarily long line of quick-speed 
hoists, fifty-two in number, worked by a single line of 
shafting 450 feet long, for unloading an entire train of 
cars at once ; also for loading on teams on opposite side 
of building. 

A new and useful application of their hoisting 
machinery has been made at Providence by Messrs. 
Mason & Co., in connection with and operated by an 
electric motor — 10 H. P. — operating three hoists at once 
to handle hard pine lumber, at the R. I. Lumber Co., 
in that city. This is said to be the first instance of lum- 
ber being handled successfully by electric motor power. 
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RECENTLY PATENTED INVENTIONS. 
Engineerine* 

Crank Shaft. — Martin A. Green. 

Altoona, Pa. This invention provides a counterbalance 
for the crank shafts of center crank engines, which may 
be applied to the common center crank so as to be 
practically as solid as if formed integrally with the 
crank and the shaft, adapting the center crank thus 
counterbalanced for use in high speed engines without 
producing vibrations. 

Slide Valve. — Gustav Duvinage, 

Pasewalk, Germany. This valve is cylindrical in form, 
and iiLted to slide in a cylindrical steam chest having 
near one end an inlet pipe, and connected at its bottom 
by ports with the cylinder, in which operates a piston in 
the usual way, the construction being such that the 
valve is counterbalanced so as to be almost entirely re- 
lieved of steam pressure. 



Railway Appliances. 

Sleeper and Rail Fastener.— 

Michael A. Glynn, Havana, Cuba. This sleeper has a 
depending tongue to be embedded in the earth, a broad 
portion adapted to rest on the surface of the earth, and 
a longitudinal rib having slots to receive the chains 
which carry the rails, with other novel features 
designed to produce a sleeper with the necessary elas- 
ticity, which is inexpensive and easily placed in posi- 
tion, and with means for so fastening the rails that 
they cannot get out of place. 

Car Coupling. — Casper F. Phelps 

and Raymond A. Lucas, Kohala, Hawaii. This device 
has a longitudinally separable drawhead in an interior 
receijis of which is pivoted a slotted disk having an in- 
tegral locking tongue, a latch dog below which is a 
cam block being adapted to interlock with notches in 
the disk, while a hook bar pivoted to the cam block is 
adapted to engage a toe on the slotted disk, a rock 
shaft supporting the cam block, with means for rock- 
ing it, whereby cars may be automatically coupled and 
uncoupled without going between the cars. 



Agricultural, 

Horse Hay Rake. — Barton W. 

Harmer, Avoca, Neb. This invention provides an at- 
tachment by which the hay, after being raked into 
windrows, may be easily dragged, slid or swept to the 
place where the stack is to be formed, a system of 
levers being also employed by which the rake teeth 
and cocking attachment may be simultaneously oper- 
ated, the parts being held in proper position by the 
weight of the driver. 



ilfiflcellaneoas* 

Lens Gtrinding Machine. — Richard 

B. H. Leighton, Philadelphia, Pa. The machine has a 
bed OR which is a fixed carriage carrying the lens, a 
radius bar being pivoted on the bed, while a second 
carriage movable on the bed carries a grinding tool, the 
second carriage being secured to the radius bar, with 
other novel features, whereby the machine will grind a 
lens of any reasonable size, being readily and accurately 
adjustable to various sized lenses, to grind them per- 
fectly true, and so that the focus may be changed and 
regulated to.a nicety. 

Stop Watch.— Thomas J. Wrangham, 

ilutlund, Vt. This invention provides an attachment 
for stop watches whereby the movement may be con- 
trolled by air pressure, a flexible tube extending from 
the watch and terminating in a bulU to be operated by 
the hand, or a mouthpiece, so that the watch need not 
be removed from the pocket of the wearer in timing u 
horse or the movements of athletes. 

Vending Machine. — George B. 

Cornell, New York City. The invention covers a novel 
construction of a machine, with but few parts and 
simply arranged, whereby a package may be withdrawn 
from the machine only after a genuine coin of a certain 
denomination has been properly introduced, other 
coins or imitations not interfering with the mechanism. 

Odometer. — Albert Wareham, West 

Charlton, N. Y. This device has a split worm wheel 
with overlapping ends, to permit of increasing or 
diminishing the size of the wheel according to the size 
of the vehicle wheel, and is designed to be quickly ap- 
plied to any vehicle to measure the revolutions of a 
wheel. 

Threshold Gauge. — Alexander 

Watson, Brookline, Mass. Rectangular plates are 
adjustably attached to the ends of an adjustable body, 
second plates having one beveled end being also at^ 
tached to the ends of the body, the opposed plates being 
adapted to extend laterally in opposite directions, 
while third plates are also adjustably attached to the 
first named plates, forming a simple tool whereby 
threshold plates may be readily and accurately fitted to 
door frames. 

Spring Gun. — George W. Seebach, 

New York City. This is an improved toy gun of 
simple and durable construction, in which the follower 
is actuated by means of springs, the recoil of which and 
of the follower is taken up so as to prevent breakage 
and wear of the parte. 

Boat or Canoe Chair.— Thomas H. 

Chubb, Post Mills, Vt. This invention provides a chair 
with back, side arms, and clamps adapted to be readily 
and strongly attached to the seat of a canoe or boat, the 
device when not in use being foldable into a small 
package. 

Moisture Partition for Cigar 

Boxes.— Fred. G. Heydt, New York City. This is a 
self-supporting loose-fitting partition, formed of an 
angled plate with perforations and a broad supporting 
foot, the plate being movable in the cigar box, for 
supplying moisture to the cigars, the device being so 
formed that it may be packed with the cigars and not 
take up much room. 

Step for Ladder or Fire Escapes. 

David H. Rivers, Thomaston, Me. This device com- 
prises a rung, with brackets to receive its ends, sleeves 



to embrace ladder ropes, and clamping devices, making 
a simple and convenient step to be secured to the ropes 
of shins' ladders or fire escapes, and which when at- 
tached will not encumber the ropes, but permit their 
being rolled np into small compass. 

Neck Yoke. — Charles E. Davis and 

Charles Lewis, Neosho, Mo. This is a strong, simple 
and convenient device for draught animals, to permit 
one or both of a pair of horses connected by it to a 
vehicle pole to move laterally and avoid obstructions 
in the [roadbed, and then resume a normal position 
with regard to the vehicle and its pole. 

Ice Velocipede. — William F. Flick- 

inger and George J. Wiett, Orchard Park, N. Y. A 
driving wheel having spurs on its outer edge is mounted 
between runners in a suitable frame provided with a 
seat and means for revolving the wheel and steering the 
device, which is simple and strong in construction and 
adapted to be easily and rapidly propelled over snow 
or ice. 

Stone Polishing Wheel. — Harry 

W. Whitcomb, Barry, Vt. This is a device for smooth- 
ing the rough face of a slab of stone or slate, and con- 
sists of a metal disk with detachable scroll-shaped 
flanges and having connections for a vertical pendent 
shaft, whereby the disk is rotated horizontally on the 
upper face of the stone to be dressed, acting thereon 
through theagency of sand or small pellets of hard 
cast iron. 

Heater and Ventilator.— William 

R. Macdonald, Allegheny, Pa. This is an improve- 
ment on a former patented invention of the same inven- 
tor in an apparatus to be used as a heater, or as a heater 
and ventilator, or as a ventilator alone in warm weather, 
to draw off vitiated air from apartments and supply 
pure air, the arrangement being such that no mingling 
can take place of the escaping vitiated air with the fresh 
air entering from the outside. 

Device for Medicating Air —The 

same inventor has obtained another patent covering a 
novel arrangement of air-tight cabinet in an apartment, 
with means for warming, cooling, purifying, or charg- 
ing the incoming air with antiseptics or medicaments 
for any particular ailment, these cabinets to be sepa- 
rately applied to a series of apartments in a building, so 
that each apartment may be isolated from the other, 
although all the apartments may have a general outlet 
and means for drawing off the vitiated air. 

Note.— Copies of any of the above patents will be 
furnished by Munn & Co., for 35 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 
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BUILDING EDITION. 

DECEinBER Ni;niBE:R.-(No. 63.) 

TABLE OF contents. 

1. Plate in colore, illustrating a handsome residence 

at Plainfield, N. J., erected at a cost of $30,000. 
Perspective elevation, floor plans, sheet of details, 
etc. Messrs. Rossiter & Wright, New York, archi- 
tects. 

2. Handsome colored plate showing a summer cottage 

recently erected at Grand Point, Mich., from 
plans furnished by Munn & Co., New York. 
Floor plansj perspective view, sheet of details, 
etc. Cost complete $1,200. 

3. The Hackley Public Library Building at Muskegon, 

Mich. 

4. An attractive and economical church for a country 

village. Cost $5,000, perspective view and ground 
plan. 

5. A cottage at West Brooklyn, N. Y. Floor plans 

and photographic view. Eyimated cost $2,500. 

6. Country house at Wayne, Pa. Cost complete 

$9,000. Perspective elevation and two floor plans. 

7. An attractive cottage in Buena Park, Chicago. 

Estimated cost $4,500. Photographic view and 
two floor plans. 

8. Residence at Graceland, Chicago. Estimated cost 

$4,000. Pnotographic view and two floor plans. 

9. Photographic view and two floor plans of a hand- 

some residence at Auburn Park, Chicage. Esti- 
mated cost $7,000. 

10. A picturesque example of a bungalow at Bellagio. 

Cost £900. R. A. Brigge, London, architect. Plans 
and elevation. 

11. Attractive country house at Naiberth Park, Pa. 

Cost complete $18,000. Two photographic views 
and floor plans. 

12. Miscellaneous contents : Some of the merits of the 

Architect and Builders Edition of the 
Scientific Amebican.— How to catch contracts. 
—Improve your property. — The education of 
customers.— The Scientific American a help to 
builders.— Setting back houses in new streets.— 
Plumbers' materials. — "Adamant" wall plaster. 
— Inside window blinds, illustrated. — Employers' 
liability and accident insurance.— An improved 
scroll saw, illustrated.- Embellishments of subur- 
ban station grounds.^Repeated building from the 
same plans.— Mortar colors for builders.— Build- 
ers' ornamental iron work. — Improved spring 
hinges, illustrated.— Improved two-speed boring 
machine, illustrated.— Oil and wax in painting. — 
Mineral wool in house construction, illustrated. 
The Scientific American Architects and Builders 
Edition is issued monthly. $2.50 a year. Single copies, 
35 cents. Forty large quarto pages, equal to about 
two hundred ordinary book pages ; forming, practi- 
cally, a large and splendid Magazine op Architec- 
ture, richly adorned with elegant plates in colors and 
with fine engravings, illustrating the most interesting 
examples of Modern Architectural Construction and 
allied subjects. 

The Fullness, Richness, Cheapness, and Convenience 
of this work have won for it the Largest Circulation 
of any Architectural publication in the world. Sold by 
all newsdealeiB. 

MUNN & CO., Publishers, 

361 Broadway, New York. 
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For Sale — New and second hand iron-working ma- 
chinery. Prompt delivery. W. P. Davis, Rochester, N.Y. 

Acme engine, 1 to 5 H. P. See adv. next issue. 

Help in your studies. I. D, Boyer, Dayton, O, 

Preeses & Dies. Ferracute Mach. Co , Bridgeton, N. J 

Billings' Patent Breech-Joading Single Barrel Shot- 
gun. Bilhnffs & Spencer Co., Hartford, Coon. 

Best Ice and Refrigerating Machines made by David 
Boyle, Chicago, 111. 155 machines in satisfactory use. 

The Improved Hydraulic Jacks, Punches, and Tube 
Expanders. R. Dudgeon, 24 Columbia St., New York. 

Power presses and dies. Also contractors for special 
machinery. T. R. & W. J. Baxendale, Rochester, N, Y. 

Screw machines, milling machines, and drill presses. 
The Garvin Mach. Co., Laight and Canal Sts., New York. 

Tight and Slack Barrel Machinery a specialty. John 
Greenwood & Co.. Rochester. N.Y. See illus. adv., p. 301. 

Wanted— The general agency for a first class speci- 
alty, or an article of merit to manut'accure and intro- 
duce. Alta Mfg. Co.. Boston. Mass. 

Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuum apparatus, air 
pumps, acid blowers, filter press pumps, etc. 

Linen and rubber hose, all kinds of belting, general 
mill and factory supplies. Send for catalogue and prices. 
Greene, Tweed & Co., 83 Chambers St., New York. 

For the original Bogardus Universal Eccentric Mill, 
Foot and Power Presses, Drills, Shears, etc., address J. 
S. & G. F. Simpson, 26 to 36 Rodney St., Brooklyn, N. Y. 

The best book for electricians and beginners in elec- 
tricity is ''Experimental Science." by Geo. M. Hopkins. 
By mail, $4 ; Munn & Co., publishers, 361 Broadway. N. Y. 

Sheet Rubber Packing, 1-16, 3-32, H, 3-16, and H inch 
thick, 7i4 cents per pound. All kinds of rubber goods at 
low prices. John W. Buckley. 156 South St.. New York. 

Magic Lanterns and Stereopticons of all prices. 
Views illustrating every subject for public exhibitions, 
etc. 1^^ A profitable husiness for a man with small capi- 
tal. Also lanterns for home amusement. 20S page cata- 
logue free. McAllister, Optician, 49 Nassau St.. N. Y. 

^^Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway. 
New York. Free on application. 
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HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters, 
or no attention will be paid thereto. This is for our 
information, and not for publication. 

References to former articles or answers should 
give date of paper and page or number of question. 

Inquiries not answered m reasonable time should 
he repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all. either by letter 
or in this department, each must take his turn. 

Special ll^rliten luformailon on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scienilllc American Supplements referred 
to may be had at the oflice. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

ininerals sent for examination should be distinctly 
marked or labeled. 



(2632) J. T. L. asks : Will you please 

answer the following questions through the Notes and 
Queries of your valuable paper? 1. Will the large 
plunge battery described in " Experimental Science " 
do the same amount of work when it is placed on a 
moving vehicle as when stationary ? A. Yes. 2. Can 
any steam engine be run by compressed air, that is, if 
the same amount of pressure is used in both cases, and 
which will be the cheaper ? A one horse power en- 
gine run by compressed air, if it can be done, or the 
simple electric motor described in "Experimental Sci- 
ence," and what per cent cheaper? A. Yes; provided 
the accumulation of frost in the engine is prevented by 
warming the air before use. A compressed air engine 
would be more economical than an electric motor 
driven by battery power. 3. Is there any way of get- 
ting a description of all the air ships which have been 
invented all over the earth ? A. We refer you to May's 
" Ballooning," $1, and to bacli numbers of the Supple- 
ment. 4. We have a tankhere,and wouldlike toknow 
how many cubic feet of water there are in it, what pres- 
sure is there at the bottom, and how high should it 
throw a ptream 1 inch in diameter, the tank being 100 
feet high and 45 inches circumference ? A. The pres- 
sure at the bottom of your tank is 41*88 pounds per 
square inch. The tank contains 16,200 cubic feet. The 
distance the above pressure would project a jet would 
depend upon the length, diameter, and straightne^s of 
the pipe. Under the most favorable circumstances you 
could probably throw a jet 60 feet. 

(2633) A. K. Jr. asks: 1. What is the best 
non-conductor of heat known to science f A. Vacuum' 
3. What is the best fireproof non-conductor of heat 
known to science ? A. Zirconia. 3. Should the ob- 
ject that is to be protected have a polished surface to 
give the best results? A. Yes. 4. Does it make any 
difference of what color the protected object is ? A. 
White is the best color. 5. Is a vacuum as good a non- 
conductor of heat as the same space would be filled 
up with air? A. Yes; better. 6. Does heat radiate 
through solid non-conductors of heat as well as through 
air? A. No. 

(2634) J. J. C. asks (1) for a preparation 

forrebronzing a bust on a lamp. The bronze has all 
worn off. A. Use bronze powder mixed with the varnish. 



sold for the purpose. 3, Can you tell me what oil oi 
tartar is, and where I can get some ? A. It Is a strong 
solution of potassium carbonate. If this salt is ex- 
posed to the atmosphere it absorbs water, and as the 
old name for the salt was saits of tartar, the solution 
thus formed was called oil of tartar. It may be seen by 
adding potassium carbonate to weak alcohol. The salt 
absorbs the water from the alcohol, dissolves and forms 
an oily layer at the bottom of the vessel. Any druggist 
can supply it. 

(2635) T. H, asks . 1. Why will not 

American clay answer for crucibles as well as the Ger- 
man ? If there are different ingredients what are they ^ 
A. It is quite possible that were the demand sufficient, 
clay for every variety of crucible would be mined 
here. The ingredients are prmcipally silica and alumina. 
A very slight difference might largely affect the value of 
the material. Such difference might not be disclosed 
by analysis. 2. Why can't we hear something from the 
Lick Observatory, after all the noise that was made 
about it ? A. Reports of work are published and work 
perfectly satisfactory to the astronomical world is being 
executed there. The observatory was erected for sci- 
entific uses, not merely to obtain popular fame. 3. 
Can illuminating gas be compressed so as to be used as 
a portable hand lamp ? A. Practically this is impossi- 
ble. 

(2636) C. A. asks (1) how to curl ostrich 
tips. A. Draw the fibers, one at a time, over the back 
of a knife, pressing them against it with the finger. 
Skill will tei^ in the quality of the work. 2. How to 
prepare and apply a iacquer for silverware to protect i t 
from the action of natural gas ? A. A solution of shel 
lac or seed lac in alcohol may be applied. The articles? 
must be absolutely clean. Even a finger touch will mar 
the work. The best plan would be to have the work 
done by a japanner. The following may be tried, as it 
has more body than the above : Shellac 7 ounces, 
alcohol 1 quart. Filter and add 3X ounces gum elemi 
and 14 drachms Venice turpentine. Warm, stir and 
thoroughly fllter,if necessary. 

(2637) F. F. M. submits following prob- 
lem: Purchased a lot for $2,500, held it six months and 
sold it for S6,300, allowing 8 per cent interest on the in- 
vestment and $315 commission. What was my gain 
percent? A. $2500x0*4=$100 interest. $6300-$2500= 
$3800 gross gain. $3800— (100 +315)=$3385 net gain. 
3385-!-2500=135 2-5 per cent. 

(2638) Prospector.— You will find a dy- 
namo described in Supplement, No. 161, which with 
the addition of a circuitbreaker will answer for setting 
off blasts. 

(2639) F. J. L.— Wood is sometimes 

coated with an imitation of marble, by covering the 
wood with glue and while hot applying marble dust. 
But this would not stand exposure to the weather very 
long. Imitation headstones are made of iron, covered 
with a white smooth enamel resembling marble, which 
is put on by heat, somewhat similar to the lined cook- 
ing utensils known as porcelain lined. 

(2640) I. N. S.— For storap:e batteries, 
see page 22, vol. 61, SciEntii'ig ASierican. 

(2641) T. G. asks : 1. If there were 
13,147 deaths during sevfen months, among a population 
of 850,585, how would this fact be expressed as an an- 
nual death rate per one thousand of population ? A. 
Multiply 12,147 by 13 and divide by 7. Divide quotient 
by 850,585, treating the comma as a decimal point. 2. 
Can you prove, by the method of casting out 9s, that the 
following is incorrect?- 73084163X7584=554270392192. 
Explain the rnle for casting out .9s, A. Proof by ex- 
cess of 9s is not absolute. An incorrect multiplication 
might appear correct by this proof. To apply it to 
your example: Excess of 9s in multiplicand =5, in 
multiplier^6; 5x6=:30. Excessof 9s in grand product 
as given=4; excess of 9s in 30=3 ; therefore, as 
the excess of 9s in the grand product is 4 and is 
not 3, the multiplication is wrong. The correct pro- 
duct is 55437029-2193, in which the excess of 9a is 
3, indicating a correct result. The principle of casting 
out 9s is this: The excess of 98 is the remainder left 
after dividing anynumber by 9. If two numbers are 
multiplied, the excess of 9s in the minor product ob- 
tained by multiplying the excess of 98 in the one by 
that in the other should equal the excess of 98 in the 
original product. The quickest way to find the excess 
of 98 is to begin at the left hand and add the digits of 
the given number until the sum of 9 is reached or 
passed. Then start anew with the excess over 9 as a 
starting point, thus casting out the first 96 and continue 
until a second sum of 9 is reached or'passed, and so on. 
The final eum less than 9 is the excess of 9s. Thus 
taking the correct grand product as above, the excess of 
9s is thus determined : 

55 42 70 39 31 ^2 
Excesses 1 5 7 1 3=exceS8 of 9s. 

or developed as folio ws : 

5 + 5 =10excess=l 

1+4 + 3 + 7=14 excess=5 

5+0+3+9=16 excess=7 

7+3 =9 exce88=0 

0+1+9 =10 excess=l 

1+3 =3 = excess of 9s. 

3. What is Gregory's powder ? A. It is compound rhu- 
barb powder; it is 'made by mixing calcined magnesia 
2% ounces, powdered Turkey rhubarb 1 ounce, pow- 
dered ginger J^ ounce. Some druggists add chamo- 
mile ^ ounce with magnesia 3 ounces and ginger ^ 
ounce for same quantity rhubarb. 4. What is the chemi- 
cal composition of Seidlitz powders, upon mixing ? A. 
Neutral sodium tartrate and potassium sodium tartrate, 
in aqueous solution charged with carbon dioxide gas. 

(2642) E. N. asks how to make oiled 
clothing. A. To do this, without making it sticky, it 
must be dried at about 150** Fah. by artificial heat. 
The sun will do it on a hot day. Set as much boiled 
oil as is necessary, mix enough lampblack to blacken it, 
if for black work; if yellow, use ground yellow ocher 
instead. Then lay the fabric on a smooth surface, and 
put the oil on with a brush— a shoe brush is best; let 
the first coat get quite dry before putting on another. 
A little patent driers will make it dry quicker, say }^ 

* pound to a gallon of oil: if ^be last coat remains sticky 
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after it 18 dry, give it a light coat of shellac dissolved 
in alcohol. Lay the oil on as thin as possible or it will 
not dry. Ordissolve 1 ounce beeswax (genuine) in 1 
^Int boiled linseed oil, using a low heat. B,ubit well in, 
and in general follow directions as above. 

(3643) F. L. asks : 1. Will a clock (with 
a pendulum) and a watch which both show the same time 
at the equator show the same hour and minute if carried 
to any point between the equartor and pole ? A. The 
pendulum beat will gain on the watch as it is carried 
toward the poles. A pendulum beating seconds at the 
equator should be 12-100 of an inch longer to beat 
seconds at the latitude of London, England. 2. Does 
cutting off the forests increase the amount of water or 
volume of a river ? If po, would the amount of increase 
be lasting ? A. Cutting of the forests may not mate- 
rially lessen the yearly rainfall. The forests retain the 
water, lessen the flood wash, and thus equalize the 
climatic effect of atmospheric moistnre. 3. What is 
the length of the day at the tropic of Cancer ? A. The 
length of the day at the tropic of Cancer is 12 hours 
when the sun on the equator, at all other times it va- 
ries with the sun's declination. For the solution of the 
problem see Norton's " Astronomy." 4. What is the 
difference between heat and sheet lightning ? A. Heat 
lightning is the distant flash that is not directly seen. 
Sheet lightning is seen in its broad flight from cloud to 
cloud, generally in complex thunder storms. 

(3644) F. McL. asks : 1 Which is the 
better way to color a meerschaum pipe, with or without 
a false bowl ? Isn't there a preparation that they can be 
boiled out in to help the coloring ? A. Smoking is the 
best thing. There is a quick process, but it is kept a 
secret. They are sometimes boiled in wax. You might 
refer to queries 2364 and 3474. 2. What is the best way 
to select a meerschaum ? A. Buy from a maker of re- 
putation. No general rule of value can be given. 3. 
Is there any way to rid a building of cockroaches ? A. 
Buhach or erythreum is highly recommended. It must 
be fresh. Also powdered borax and Persian powder 
have been found efficacious. 

(3645) H. H. B. asks : 1. How to harden 

brass wire after hard soldering ? A. Burnishing it will 
do this to a certain extent. 2. The unit of measure 
used in the sizes of watches, like size 18, 16, 6, etc.? A. 
The size is an arbitrary standard; in Europe the hne 
(1-12 inch) is u8ed;16sizecorrespondstol8 lines. 3. The 
unit of measure of watch glasses ? A. The line (1-12 
inch) is the unit. 4. Is there any thin substance which, 
brought between a permanent magnet and the bar 
which connects the poles, to cut off the magnet's influ- 
ence from said bar ? A. No; except a piece of polariza- 
ble metal such as iron, but none in the sense of your 
question. We do not understand your fifth query, 

(3646) Photog. asks : Can you inform me 
through your paper how to prevent show windows (in 
stores) from frosting during cold weather? A. Venti- 
late from top of window casing by several three or 
four inch openings, with hoods to exclude rain, 

(3647) Plumber asks : Will you be kind 

enough to send me a sample copy of the " Plumber's 
Problems " ? A. We can supply you with the book 
called '* Plumbing Problems," price $2. 

(3648) S. M. H.— It would be impossible 

from the specimen sent, without further data, to iden- 
tify the plant whence the sample was derived. The 
substance is not a fiber, in the true sense of the term, 
but is of the nature of straw. It might be used in the 
manufacture of paper, but it has no fibrous quality 
that would cause it to hold together when twisted into 
twine. In addition, it is wanting in strength. 

(3649) W. F. B. asks if any other color 

of hektograph ink may be made besides the violet, which 
is the only one he can find in the market. If it can be 
made in black, red, green, blue, or any other colors, 
please state what ingredients to use and how to make 
it ? A. For hektograph inks use any colored aniline 
dissolved in a very little alcohol and diluted with water. 

(3650) A.;P. McR. wants a receipt for flint 
lime glass. A. The following are given as formulse for 
flint glass: 



Silica 

Oxide of lead 

Carbonate of potash. 
Nitrate of potash . . . 



I 


II 


100 
66 
36 

7 


100 
70 
40 
3 



III 



100 
80 to 85 
35 to 40 
2 to 3 



(3651) W. H. B. asks : Which profession, 

civil engineering or mechanical engineering, offers the 
better opportunity to a young man at present ? A. So 
much depends on opportunities that a general answer 
is difficult. The profession of mechanical engineer is 
more apt to lead to permanent positions, and Is a step- 
ping stone to electrical engineering. In civil engineer- 
ing the first steps are more difficult, and many positions, 
such as on railroad work, are only temporary. The 
different branches cannot well be enumerated. They 
include draughting room work, supervision of machine 
shops, surveying, bridge building, etc. 

(3652) V. G. Van S. asks how mercurial 

thermometers are made to ring an alarm for heat and 
cold. To tell when the heat has reached a certain 
point and when it sinks a few degrees below. As glass is 
really a non-conductor I do not see how a contact point is 
made with the mercury inclosed in a tight tube of glass, 
especially when you want the alarm at different de- 
grees of heat. A. Platinum wires are soldered into the 
glass, penetrating the walls of the tube and coming 
into contact with the mercury as it rises or falls. On 
this principle electric connections may be made or 
broken as desired. 

(3653) H. W. S. asks : What is the rea- 
son for writing aluminium instead of aluminum? A. 
It is a matter of taste. Either spelling can be used. The 
names of the newly discovered metals generally termi- 
nate in ium, yet many of the Latin names for metals 
terminate in tim, as plumbum, ferrum, argentum, etc. 
Aluminum is more etymological, aluminium more in 
accord with modem Qomenclature, 



(3654) J. C. F. asks for the receipt for 
making a hektograph. A. You will find full directions 
and illustration of above in our Supplement, No. 438. 



Replies to inquiries. 

The following replies relate to enquiries recently pub- 
lished in Scientific American, and to the numbers 
therein given : 

Aquarium. — I would suggest to in- 
quirer No. 3537 that be would be much more likely to 
have a permanently successful aquarium if he made the 
frame of three-quarter inch angle iron riveted with 
copper rivets. Twenty feet will be the length required 
and will cost about thirty cents. First make the entire 
frame, uniting the pieces together at corners, and then 
screw it down to the wooden base. The bottom should 
be lined with glass, slate, or a layer of cement and the 
sides made of plate glass well bedded in same. As- 
pinwall Bath Enamel is excellent for painting all parts 
exposed to water. See Br. Bateman's delightful book, 
" Freshwater Aquaria," published by Gill & Co., Lon- 
don, 1890.-- William H. Patterson. 



NEW BOOKS AND FTTBLICATIOKS. 

A Russian Country Home. By Carl 
Detlef. Translated from the German 
by Mrs. J. W. Davis. Photogravure 
illustrations by Walter H. Goater. 
New York : Worthington Go. Pp. 
311. 

Legaij Htghene, or How to Avoid 
LiTiaATiON. By A. J. Hirschl, of 
the Iowa Bar. Davenport, la, 1890. 
Pp. 203, iii. 

This work is devoted to the tricks and subterfuges 
that may be practiced on the unsuspecting and to the 
means for meeting legal difficulties. It is spiritedly 
written and makes an interesting treatise of a very prac- 
tical tone. 

Statistics op Railways in the United 
States to the Interstate Com- 
merce Commission for the Ykar 
endino June 30, 1889. Washington, 
Government Printing Office. 1890. 
Pp. 566. 
But one commentary can describe this work, which 
is.the statement that within its limits it is quite exhaus- 
tive. It gives the mileage, earnings, incomes, and other 
data of the United States railroads in such clearly 
classified form as to be invaluable to those interested. 

Sound, Light, and Heat. By J. Spen- 
cer, B.Sc. London: Percival & Co. 
1890. Pp. viii, 233. 

The author of this work is headmaster of the science 
department, Bradford (England) college. The work is 
neatly printed, well illustrated, and is prepared as a 
class book for the elementary stage of the science and 
art department. Although calculated for this special 
horizon, its usefulness is not diminished thereby, and it 
is a good introduction to these three branches of 
physics. 



TO INTENTOBS. 

An experience of forty years, and the preparation of 
more than one hundred thousand applications for pa- 
tents at home and abroad, enable us to understand the 
laws and practice on both contmcnts, and to possess un- 
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and all 
foreign countries may be had on application, and persons 
contemplating the securing of patents, either at home or 
abroad, are invited to write to this oCBce for prices, 
which are low, in accordance with the times and our ex- 
tensive facilities for conducting the business. Address 
MUNN &CO.,ofliceSciBNTiPic AMBPICAN, 361 Broad- 
way, New York. 



INDEX OF INVENTIONS 

For urhlch Letters Patent of the 
United States Mrere Granted 

December 2, 1890, 

AND EACH BEARIIVG THAT DATE. 

[See note at end of list about copies of these patents.] 



Air brake, C. R. Daellenbach 442,019 

Alarm. See Clock alarm. High water alarm. 

Animal trap, M. Fowler 441,755 

Animal trap, W. S. Lovell 441.677 

Annunciator, F. E. Fisher 442,029 

Arbor, G. U. Meyer .441,887, 441,889 

Ash and cigar receptacle, combined, .1. Weis- 

bauer 441,913 

Axlebox. F.P.Smith 442.089 

Axle box, car, A. L. Humphrey 441.762 

Banjo attachment, W. N. Burkhard 441,930 

Bank tellers, device for the protection of, John- 
son & Bergstrom 441.668 

Barber's chair, B. B. Peck 441,806 

Barrel, C. B. Parks 441,694 

Barrel hoop, J. M. Conway 441,645 

Basins, waste pipe connection for, B. S. McClel- 

lan 441,691 

Bat. cricket, W. & J. B. Heighington 442,046 

Bath. See Vapor bath. 

Battery. See Galvanic battery. Secondary bat- 
tery. 
Bearing boxes, automatic adjuster for, H. L. 

Hopkins 441,797 

Bed bottom, D. M. Bone 442,008 

Bed bottom, O. S. Foster 441,652 

Bed bottoms, attachment for spring, O. S. Foster. 441 ,653 

Bed spring, B. W. Locke. 44i,0*i?l 

Belt tightener, W. King 442.057 

Bicycle, J. B. Dunlop 441.649 

Bicycle. S. Watts 441.728 

Bicycle lock, G. R. Fuller 441.949 

Bicycle lock, Q. A. Smith 441,857 

Bicycles, package holderfor.F. l^ynam 441,679 

Bleaching apparatus, F. B. Drown 441,946 

Boiler. See Steam boiler. Water tube boiler. 
Boilers, apparatus for regulating steam in. A. M. 

Butz 441.745 

Bolt beading machine, F. Mutimer 442.074 

Boot calk, A. J. Armstrong.. 442,003 

Boot or shoe sole. J. 8. Williams 441.730 

Boot tree, Gillard & Loewer 441.657 

Boottreeing machine, A. B. Fowler .442.033, 442,034 

Bottle, dose measuring, H. S. Herrick 442,088 

Box. See Axle box. Letrer box. Powder box. 

Stuffing box. 
Bracket. See Scaffold bracket. 
Brake. See Air brake. Car brake. Vehicle 
brake. Wagon brake. 

Brake apparatus, hydraulic, J. B. G. A. Canet 442,014 

Breast strap slides, manufacture of, E. L. Howe.. 441,842 

Brick mould sander. R. P. Roach 441.978 

Bridge, suspension. G. M. Wildln 441,862 

Bridle iron bending machine. J. & M. O. F. Buck- 
lev 441.929 

Broodor, G. H. Bishop 442,007 

Brush for blACklog or oillDg boots, A. Bmitb 411,713 



Buildings, facing for walls of, G, Konigsberg 441,766 

Burial apparatus, G. H.Clark 441,937 

Burner. See Lam p burner. Vapo r burner. 

Buttonhole cutter, K. O. Bartholomew 442,005 

Cages, feed cup for, H. B. Hendryx 441,956 

Calendar, C. A. Dickinson 442.023 

Caliper adjustment, A. Munch 441,685 

Cam cleat, A. B. McClure 441,692 

Camera. See Panoramic camera. 

Cane stripping machine, W. M, Carr 442.015 

Cane, etc., walking. B. Hof el 442.048 

Car brake, W. R. Zeigier 442,085 

Car coupling, C. Schryver 441,707 

Car coupling. Tatpm & Cole 441,907 

Car coupling, J. S. Ventress 441.992 

Car door, Wagner & Seath 441.724 

Car mounting, railway, H. Resley 441,976 

Car seat. G. W. Cushing 441.942 

Car stake, railway. J. C, Barber 441,736 

Car, street, H. H. Cummings 441,647 

Cars, rod for coupling, J. B.Lewis 44''i,061 

Carriage, child's, P. Gendron .. 441,950 

Carriage top, J. U. Whitney 441,813 

Carrier. See Cash carrier. 

Cartridge for breeoh-loading cannon, S. Seabury.. 441,904 

Case. See Spectacle case. 

(Jash carrier. F. S. Church 441.641 

Castercolter and jointer, S. Storr 441,780 

Casting metals, machine for,T. J. Close 441,643 

Chain, drive, J. Appleby 441,815 

Chair, See Barber's chair. 

Chair backs, machine for moulding, L. A. Chi- 
chester Ill 935 

Cheese cutter, O.'wVSmith .'.'.' '..'''.'.'.'.'.'''.'.'.'.'.'.'."!!!! 44l',985 

Chopper. See Vegetable chopper. 

Clay burning kilns, utilizing waste heat of, J. S. 

Baldwin 441.816 

Cleaner. See Flue cleaner. Foot cleaner. 
Clip. See Detector bar clip. 

Clock alarm, electric, M. W. Tiedemann 441,908 

Clocks, winding arbor for, F. L. Shaw 441,708 

Closet. See Water closet. 

Clothesline, endless, W. W. Hatfield 442.044 

Clothes line holder, T. Chapin 441,934 

Clutch, M. F. Williams 441.998 

Clutch, friction. Mc Bride & Fisher 442,076 

Clutch, friction. J. Walker 441.726 

Cockle separator, P. W. Howell 442.051 

Cocks, apparatus for controlling and registering 

liquids drawn through, R. Jewell 442,053 

Collar for training animals, A. Schneider 441,706 

Comminuting materials of a viscous or pasty na- 
ture, process of and apparatus for, G. W. 

Goetz 441.951 

Compound engine. J . H. Bickershoft 441.947 

Condenser plate, corrugated, B. Theisen 441,781 

Confectionery, machine for working. O. R. Chase. 441.640 

Cordage, machine for making, W. H, Avis 441,734 

Cork pulling appliance, A. J. Parker 441,804 

Corn cutter, J. H. & C. Burkholder 441.744 

Corn, machine for breaking shelled, A. Ball 442,086 

Cot or lounge, J. A. Bishop 441,922 

Cotton, etc., opener and picker for, G. Horrocks.. 441,760 
Coupling. See Car coupling, Blectric wire coup- 
ling. Hoop coupling. 
Cracker and cake machines, stripping device for, 

J. H. Mitchell 441,890 

Crane, traveling, J. Murrey 441,686 

Crushing roll, H. C. Behr 442.006 

Cup. See Oil cup. 

Curbing and gutter. I. L. Landis 442.060 

Curtain fixture, C. Gunsel 441,955 

Cuspidor lifter, G. S. Trumbore 441.721 

Cut-ofl-.C. W. Blake 441,739 

Cut-out, thermal, D. J. Cartwright 441.933 

Cutter. See Buttonhole cutter. Cheese cutter. 
Corn cutter. Meat cutter. 

Cutting apparatus, E. J. Pullen 441.698 

Darning last. C. H. Shaw 441,709 

Dental pluggers, re-enforcing mallet for, J. L. 

Mewborn 442.070 

Detector bar clip. H. Johnson 441,798 

Die. See Thimble die. 
Digger. See Potato digger. 

Directory, night, H. Bergstein 441.863 

Disinfecting apparatus. F.J. Mitchell 442.073 

Door check. G. H. Markillie 443.068 

Doorcheck, W. Windus 441.914 

Ooorcloser.C. A. Root 441,899 

Door hanger, J. O. Wands 441,910 

Drain trap, h^. D. Crowner 441,751 

Drainage, system of road, A. Mitchell 442,072 

Drill. See Grain drill. 

Drilling machine. S. & W. Garbrant 441.756 

Drilling machine, J. Ross 441,900 

Dye, red, C. Dreyfus 441,915 

Eeg testing device, R. A. Galbraith 441,656 

Electric conductors, attaching device for, B. T. 

Greenfield 441,aS8 

Electric conductors, conduit for, E T. Greenfield 441,837 
Electric light globes, guard for incandescent, J. 

Mino 442,071 

Blectric line hook. Locke & Lapp 441,849 

Electric machine, dynamo. W. K. Freeman .... 441.793 

Electric machine regulator, dynamo. W. K. Free- 
man 441,794 

Electricmotor, H. Groswith 441,953 

Blectric motor regulator, "W. E. Hyer 441,665 

Electric motors, operating, H. Groswith 441,954 

Blectric motors or dynamos, brush holder for, W. 

S.Patterson 441,695 

Blectric switch, F. E. Fisher 442,030 

Blectric wire coupling, W. B. Banta 441,998 

Blectric wires, underground conduit for, B. T. 

Greenfield '441,840 

Blectro-magnetic traction increasing system, M. 

W. Dewey 441,828 

Electrode, secondary battery, Bradbury & Stone.. 441,818 

Klectrode, secondary battery, C. W.Kennedy 441,959 

Electroplating, apparatus for, W. J. Possons, 

441,892, 441,893 
Electroplating carbons or other articles, appara* 

tus tor. W. J. Posbons 441.894 

Electrotype, W. T. Barnum 441,920 

Blevator. R. Butterworth 441,824 

Elevator, C. E. Torrance 441,718 

Blevator safety device, Stean & Dyes 441,778 

Embossing machine, S. Ross. Jr 441,980 

Endless apron guide. H. B. Smith 441,983 

Engine. Uee Compound engine.:^ Gas engine. 
Steam engine. 

Engine. B. Field 442,027 

Eophone, F. Delia Torre 441,860 

Evaporator and skimmer, J. H. B.Butts 442.013 

Explorer's instrument, J. L. Simmons 441,777 

Extractor. See Faucet extractor. Lemon juice 
extractor. 

Eyeglasses, nose guard for, W. Dengler 442.022 

Eyeglasses, sliding guard for. L. Alexander 441,917 

Farm gate, W. S. Dav 441,752 

Faucet extractor, R. D. Black 441.864 

Feed water regulating device, C. B. Bosworth 441,741 

Feed water to boilers, device for supplying, C. B. 

Bosworth 441.740 

Fence, J. H. Hammer 442,0(9 

Fence. H. A. Holibaugh 441,873 

Fertilizer distributer, W.A.Davis 441,791 

Fire escape. C. Bresnahan 441.819 

Fire extinguisher, A. L. Pitney 441,969 

Fire extinguisher, automatic, J. Bishop , 441,923 

Fire extingiushine apparatus. J. B. Prunty 441.697 

Flue cleaner, boiler, G. S. Smith 441.858 

Fluid meter, C. N. Uutton 442.024 

Fout cleaner. A. C. Birge 441,921 

Krame. See Satchel frame. 

Fruit drying tray, Hammon 4; Sechrist 441.871 

Fruit gatherer. A, A. Potterf 441,971 

Fruit KHtherer, F. Stanke 441.859 

Fuel feeder, pulverized, J. G. McAuIey 441,688 

Fuel feeding apparatus, J. O. McAuley 441,689 

Fumigator,A. McClaln 441.690 

Furnace fuel feeding apparatus, W. S. Walker 441,725 

Gauge. See Surface gauge. Water Grange. 

Galvanic battery. A. H. Hov 441,843 

Galvanic battery, C. G. De Peralta 441.967 

Gas engine, rotary, G. H. Chappell 441,865 

Gas pi pes and fittings, apparatus for testing, Har- 
rison & Sheard 441.659 

Gas producer. J. W. Culmer 441,941 

Gate. See Farm gate. Railwayrgate. 

Glazier's diamond. J. B. Lloyd 442,0(52 

Glove band, C. E. McKlroy 441.693 

Governor, engine. R. M. Beck 441,738 

Governor, Fl earn engine, L. Anderson 441.630 

Grain binJ,ir, Hawley & B'arrett 442.045 

Grain drill, J. T. Spicklemire 441,718 

Grinding machine, G. B. Whitehead 441,997 

Giaard. See Mustache guard. 

Gun, T. .1. Lovegrove 441,676 

Gun, air, S. D. Bngle 442,025 

Gun. magazine, K. Krnka 442.058 

Gun. straight-pull breech-loading, S. & K. Krnka. 441,67S 

Halter, Wilson & Harvey 44l,7,« 

Hammer and lifter, combined, J. Lindley 441,879 

Hanger. See Door hanger. Tobacco hanger. 
Trolley wire hanger. 

Harrow, J. D. Cleefc 441,938 

Harrow and cutter, combined, T. L. Flanagan 442.031 

Harrow, disk. H. S. Howard 442.050 

Harrow, rotary, H. H. Monroe 441,851 

Harrow, spring tooth, D. C. Markbam 442.0K7 

Harvester, com. C. R Salzman 441.809 

Harvester, cotton. G. N. Todd 441,717 

Harvester, grain, H.O.Stone 441,n4 

Hats, receptacle or holder in, A. J. Parker 441.805 

Heat preserving apparatus. A. A.Frey 441.835 

Heat regulator, N. Curtis 441,648 

Hedge trimmer, A. M. Fox m^m 



Heel burnishingtool, J. H.Busell 441.823 

High water alarm, I. H. Simpson 441,982 

Hitching strap, F. P. Kemp 441,848 

Hoisting apparatus, J. Boyd 441,742 

Holder. SeeClothes lineholeer. Ink well hold- 
er. Opera glass holder. Paper holder. Tool 
holder. 
Hook. See Blectric line hook. 
Hoop. See Barrel hoop. 

Hoop coupling, L. R. Fulda 441.869 

Horseshoe fastening, E. T. Covell 441,940 

Horeshoer's nippers and boof trimmer, P. Perry.. 441,968 
Hose, manufacturing seamless tube rubber. B. N. 

Foote 441,754 

Hose, pliers for attaching couplings to, C. W. 

Kimball 441.671 

Hub, M. B. Thomas 441.715 

Hydrant. Kupferle & Herman 412,059 

Hydrocarbons for impregnating purposes, work- 
ing high boiling. Greenfield & Nugel 441,870 

Indicator. See Station indicator. Station and 
street mdicator. 

Inkwell holder, W. M. Brown 441,639 

Insulator for heating pipes, G. W. Condermun 441,644 

Ironing table. J. D. Pace 441.966 

Jack. See Thill jack. 

Jars, seal stopper for milk preserving, F. K. 

Ward 441,993 

Joint. See Bail joint. Railway joint. Railway 

rail joint. 
Kiln. See Malt kiln. 
Knitting machine take-up mechanism, T. H. 

Worrall 441,814 

Knobs, attaching, H. A. Matthews 441.883 

Ladder, extension. J. B. Harvey 411,872 

Lamp burner. W. B. Somera 441.987 

Lamp, electric arc, T. P. C. Crampton 442,018 

Lamp fixture, incondescent, F. Lewis 441.877 

Lamp shade support, G. W. Baldwin 441,632 

Lamps, wick lift for, H. L. Clark 441.642 

Lathes, shaper attachment for. Cook & Sherman- 441,939 

Leather roUine machine, J. A. Brownell 441,821 

Lemon juice extractor, J. P. Manny 441,882 

Letterbox, R. F. Regester 441,898 

Level, plumb, K. Miller 441,772 

Lifter. See Cuspidor lifter. Transom liftfer. 

Lightning arrester, J. J. Wood 441,999 

Linear measure, electrical indicating apparatus 

tor, J. Rapieff 441,972 

Linseed meal, machine for mixing and tempering, 

O. R.Nelson 442,081 

Liquids, apparatus for regulating the flow of, F. 

J. Mitchell 441.681 

Location and range finding instrument, electrical, 

J. Rapiefl 441,973 

Lock. See Bicycle lock. Nut lock. Seal lock. 

Lock. K. F. Barrows 442,087 

Lock, C. E. Jones 441.875 

Lock, J. Kubler... 441.674 

Locks, method of and means for sealing, C. B. 

Hopkins 442.049 

Locomotives, gearing and motor supporting 

mechanism for electric, F. Mansfield 441,171 

fjoom, needle, J. Graner 441,796 

Loom temple. R. C. Irish 441.666 

Mail bag catcher and deliverer. H. & C. Soggs 441,986 

Mail matter, machine for marking. F. N. Eth- 

ridge 441,882 

Malt kiln. A. Rack 441.699 

Map or curtain hanging device, R. J, Watts 441,994 

Mat, W. A. White 441,785 

Measure, tailor's, R. R. Ijcwis 441,675 

Measures, register for grain. J. H. Lowery 441.678 

Measuring vessel, Kiernan & Moore 441.960 

Meat cutter, M. Hof bauer 441.663. 441,6*54 

M echanical movement, J. P. H. Gastrell (r) 1 1,129 

Mechanical power. J. H. Frey 441,868 

Metallic cross fie, M. F. Bonzano 441,926 

Meter. See Fluid meter. Piston meter. 

Mills, safety device for. G. Rieseck 441,702 

Moulding machine, "W. F. Jones 442,054 

Motion, mechanism for transmitting, H. E. Smith 441,984 
Motor. See Electric motor. 

Motor, J. A. Peer 441.696 

Motor regulator, D. Pepper, Jr 441,807 

Mower, H. B. Pridmore 441,896 

Mower, lawn, A. Porter 441,970 

Music Jeaf turner. L. T^. Bridge 442,009 

Mustache guard for drinking vessels, L. S. Ware.. 441.911 

Nippers, G. W. Hubbard 441,844 

Nut lock, W. T, Cozart .. 441.749 

Nut lock. J. M. Telfer 441,990 

Oilcup. "W. H. Wilkinson 441.731 

Oil, preparing acidulated, H. Noerdlinger 441.803 

Opera glass holder, L. Winterdorf 441,915 

Ore containing lead, silver, and zinc, treating, 0. 

L. Coffin 442,016 

Ore distributer and sampler, J. D. Coplen 442,017 

Ore pulverizer, C. M. Fitch 441,867 

Ores, etc., crushing or pulverizing, T. R. Jordan.. 442,055 

Oven, baking, G. Mohring 441,961 

Packing, metallic piston. K. C. Fasoldt 441.866 

Panoramic camera, Rockwood & Shallenberger... 441,704 

Pantaloons, J. Bloch 441,637 

Pantograph, L. Walkup 441,909 

Paper box machines, printing and sanding mech- 
anism for, G. M. Griswold 441,759 

Paper elbow or bend, tubular, E. T.Greenfield 441,836 

Paper folding machine, J. L. Cox 441,646 

Paper holder and cutter, roll, M. N. Jones 441,669 

Paper holder and cutter, wrapping. G. M. D. 

Manahan 442,066 

Paper tube. D. N. Hurlbut 441,846 

Pattern. See Sleeve pattern. 

Photographic film. G. Eastman 441,831 

Pipe, machine for cold drawing metallic, T. J. 

Bray 441.927 

Piston meter. A. Bonna 441,925 

Plane bits, device for setting the edges of, B. 

Gowdy 441,758 

Planter, check row corn, J. Flynn 442.0S2 

Planter, corn, G. Fry 441,795 

Plants fertilizing, insectdestroying.orother com- 
pounds in liquid form, apparatus for diffusing 

upon, S. H. Stott 441,989 

Platform. See Wagon platform. 

Plow, J. Pehrson.. 441,891 

Polisher, Bennett ABoardman H1.QS5 

Polishing machine, J. B. Bennett 441.636 

Polishing machine. Bennett & Boardman 411,634 

Polishing machines, vibrator attachment for. 

Bennett & Boardman 441,633 

Porous bodies, impregnating, Greenfield & Nagel. 441.839 

Potato digger, J. A. Buck 441,928 

Potatodigger, P. J. Tunny 441,783 

Pottery machine. J. G. WhiUdin 442,084 

Powder box, G. Mennen 441,802 

Power. SeelMechanicnl power. 

Printed sheets for drying, preparing, E. N. Blue.. 441,924 
Printing attachment for paper roll holders. Har- 
rison & Westervelt 441,6tK) 

Printing machine, ticket, R. A. Stewart 441,779 

Printing machines, delivery mechanism for web, 

S. D. Tucker 441,811 

Printing press Inking device. J. L. Cox 441,789, 441,790 

Projectiles, hardening or tempering steel, R. Low 442,065 

Propulsion of vessels, S. A.Owen 441,965 

Pulley, J. T.Carmody 441,825 

Pulp screen shaker. P. Scholl 441,903 

Pump strainer, C. G. Jaycox 442.052 

Puzzle. G. L. Stairs 441.988 

Rail joint, C. W. Lewis 441,878 

Railway gate, J. M. Grisham 441,952 

Railway gate, "W. Zeller 442,001 

Railway joM. H. D. Avera .., 442,004 

Railway joint, Morgan & Daffron 441.683 

Railway rail joint, R I. Verpianck 441.723 

Railway signal, automatic electric, R. O. Owen.... 441,773 

Railway tie, metallic. V. A. Tyler 441,784 

Railway time signal, W. H. Sayles 441,981 

Railways, moving contact for electric, A. W. 

Adams 442,002 

Railways, trolley covering for electric.'H. Jones.. 441,764 

Range finders, indicator for, J. Rapiefl' 441.975 

Ranaeof distant objects, finding. J. Rapiefl 441,974 

Reefing gear for sailing vessels, T. O.Mahoney. .. 441.680 

Refrigerating apparatus* W. E. Facer 442,026 

Refrigerating apparatus, gas compressoi' for, N. 

W.Wheeler 441,996 

Refrigeration, machine for artificial, N. W. 

Wheeler 441,995 

Regulator. See Blectric machine regulator. Elec- 
tric motor regulator. Heat regulator. Motor 
regulator. Temperature regulator. 

Rheostat. T. K. Ames 441,918 

Rolling metal, machine for, Sargent & Stevens... 441.902 

Rolling mill feed table. T.J. Price 441,895 

Rowing machine. S. H. Kimball 441,765 

Ruling machine, A. Sedgwick 441,905 

Sash balance, R. M. Gardner 441 757 

Satchel frame, I*. Hummel 441.957 

Saw, band. C. W. & A. S. Gage 441,655 

Sawmill doe, Denison & Parnell 441.944 

Sawmill dog. N. C. Bnch 441.743 

Saw set. C. Morrill 441.962, 440.963 

Saw teeth, device for side dressing, J. B, Rhodes. 441.701 

Scaffold bracket, extension, T. Vassall 44i .722 

Scale, platform, J. P. Cowan 441,827 

Scale, vernier. S. Darling 442.020 

Scales, automatic grain, T. F.Gray 4U.658 

Scales, coin-controlled weighing, W. R. Smith 441.711 

Seal lock, B. L. Church 441,936 

Seal lock, D. F. MacCarthy 441,770 

Seams, stopping. M. Garvey 442,037 

Secondary battery, Kennedy & Groswith 441,958 

Seed and fertilizer distributer, G. F. Btrawson.,,. 441,810 
Separator. See cockle aeparator. 
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Sewer sras traps and waste piping, convertible flt- 

tinsr for. P. A. Renton 441.775 

Sewing machine, C. W. Weiss 442,08S 

Sewing machine for barrine buttonholes. J. 

Reece 441700 

Shiif t box fasteninir.* Monk &'shaw! '.'.".'.'.. . '...'.'.'.'! 44r.850 
shatts, device for mounting counter. J. W. Rig- 
lander 441.977 

Sheet metal cutting machines, guide attachment 

for. F. H. Burnham 441,931 

Shelf, portable, F. H. Dodge 441.829 

Sickle bars, device for displacing and replacing 

knives in, H.G. Schmitt 441.776 

Signal. See Railway signal. Railway time 
signal. 

Signaling system, electric. J. W. Riegs 441,703 

Singletree, Worthington & Gehr 441,916 

Skate. B. Hatschek 441,841 

SkiQs, machine for coloring, A. Travis 441,991 

Slag pots, vehicle for conveying. Bretherton & 

Mason 441.788 

Sleeve pattern, adjustable. J. H. Moriarty 441,684 

Sleigh. M. L. Wilcox 441,739 

Spectacle case. L. L. Eyre 441,651 

Spring. See Bed spring. Vehicle spring. Watch 
case spring. 

Stable cleaning device. H. L. Locke 442.064 

Stand. See Trolley stand. 

Station indicator, S. G. Travis 441.719 

Steam boiler, 1). P. McQueen 442.080 

Steam boiler. J. & W. Paterson 441,852 

Steam engine, F. Carey 441,932 

Steering apparatus, ship, C. J. Bonsfield 441,688 

Stool, piano, IT. Neppert 441.964 

Strainer, O. H. & W. M.Jewell 141,6(17 

Strap. See Hitching strap. 

Street or station indicator. C. W. Bradford 441.787 

Stuffiing box for sliding rods, adjustable. G. H. 

Hitchcock 442,047 

Sulky. D. N. Kratzer 441,769 

Surface gauge. B. Upton 441,812 

Switch. See Electric switch. 
Table. See Ironing table. Rolling mill feed 
table. Work table. 

Table. J. H. Byles 441,792 

Tally and register, grain, S. R. Wheeler 441,912 

Tapping machine for stay bolt holes, F. Barnhart 441,737 

Telegraph circuit. F. W. Jones 441,847 

Temperature regulator for liquids, h\ V. Bulck- 

ens 442,011 

Thermostat. A. G. Sargent 441.865. 441,856 

Thill jack. D. McCausland 442.010 

Thimble die. J. Browning 441,822 

Tie, See Metallic cross tie. Railway tie. 

Time measuring device, w. D. Hawley 441,661 

Tire, vehicle wheel. Bromley & Straus 441.820 

Tobacco hanger. W.Q.Vernon , 442.082 

Tool holder, J. F. Freeman 4!l.8;l4 

Torpedo, railway, W. A. Dunlap. 441.8:{0 

Toy, J. W. Tripp 441,720 

Toy, circus. J.Goodrich U2,(m 

Toy game. J. F. Bnrd 442,012 

Track walker's tool, Rohroack & Shaughnessy 441,979 

Transom lifter. F. Kainer 441,670 

Transportation, means for, Kirchner & Cbase 441,672 

T'rap. See, Animal trap. Drain trap. 

Treadle mechanism, N. Clark 441,748 

Trimmer. See Hedge trimmer. 

Trolley stand. W. L. Emmet 441,753 

Troliey wire hanger orsupport. E.H. Kitfleld 441,800 

Truck, car, J. H. Elliott 441,650 

Tube. See Paper tube. 

Tube. Greenfield & Nagel 443.090 

Tubes, drawing seamless, G. U Meyer 441,888 

Tubing, composite. A.& E. L.Wyckoff 441,733 

Tubing, machine for manufacturing, D.N. Hurl- 
but 441,845 

Type distributing machine, P. P. Craven 441.750 

Typewriter, Foss & Keith 44),(t54 

Typewriter attachment, W. S. Romme 441,705 

Typewriting machine, Felbel & Steiger 441,it48 

Typewriting machine. K. S. Field 442.028 

Typewriting machine. A. Lowe 441,880 

Typewriting machine, F. M yers 441,687 

Typewriting machines, type cleaning brush for, 

M. Swartout 441,906 

Valve, F. J. Mitchell 441,682 

Valve and racking-ofl cock, check. M.Warren.. . 441,727 

Valve, balanced slide, E. V. Thomas 441.782 

Valve, eleetro-thermostatic. Bell & Root 441.817 

Valve gearing, J . Baird 441.786 

Valve, steam aigine, A. F. Radant 441.897 

Vapor bath. T. G. Humphrey 441,761 

Vapor burner, A. F. Chable 441,748 

Vapor burner, C. W. Ingraham 441,7(i3 

Vaporizer and burner, hydrocarbon, (J. B. McGhie 442,078 

Varnish, manufacture of. B. Piffard 441,853 

Vegetable chopper, J. W. McAlpin, Jr 442,075 

Vehicle, D. N. Kratzer 441.768 

Vehicle brake, J. Leraoine 441.801 

Vehicle spring, M. F. Carroll 441.746 

Vehicle, two-wheeled, D. N. Kratzer 441.767 

Vehicle wheel, R. Mcl.ean 442,079 

Vehicle wheel, H. Q. Maurino 442,069 

Vending machine, coin-actuated liquid* Van Sant 

& Fames 441.861 

Violin tail piece, C. Tindall 441.716 

Wagon, dumping, L. C. Hicks 441,662 

Wagon brake, A. Jeenel 441,874 

Waiionbrake. W. Plat to 441.774 

Wagon platform, J. Mack 441,881 

Wagons, spring platform for road, C. W. Saladee. 441,901 

Watch case spring, P, A. Florimont 441.833 

Watch pocket fastener, J. Kershaw 442,056 

Water closet, H. C. Hart 442.041 

Water closet flushing apparatus, J. Kelly 441,799 

Water gauge, H. G Brooks 442.010 

Water power of falls, device for utilizing the, C 

J.Zeitinger 442,000 

Water purifier, domestic, J. Caven 441,836 

Water tube boiler, Galloway & Beckwith 442,0.i6 

Well sinking machine, Davenport & Brosius 442,021 

Wheel. See Vehicle wheel. 

Wheel, W. Haslup 442,043 

Wheel, A. N. McCottery 442,077 

Wheelbarrow. W. Haslup 442.042 

Whip, W. M. Shelton 441,710 

Windmill. A. S. Baker 441,631 

Windows, device for mounting and operating 

swinging. E. E. De Kalb ,441,943 

Wire, plated, G. U. Meyer , 441,884. 441,885 

W ire, seamless plated. G. U. Meyer 441,886 

Wires, cables, etc.. and for making tubing and 

cord, machine for covering, V. & J. Royle. Jr.. 441.808 
Work table and writing desk, combined, A. B. 

Lawrence 441,876 

Wrench. F. K. Putnam 441,854 

Yarn, etc., machine tor washing, S. C. A yers 441,735 
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Inside Page, ench Inaertion - - - 75 cents a line. 
Back Pase, ench Insertion - - - Si. 00 a line. 

The above are charges per agate line— about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at publication office as early as Thursday morn- 
ing to appear in next issue. 



USEADAMANT WALL PLASTER 







ItisHai'd, l>enMe, and Ad- 

hei!«ive. Does not check or crack. 

it is impervious to wind, water. 

-and disease germs. It dries in a 

:^few h(mrs. It can be applied in 

any kind of weather. It is in gen- 

fXeral use. Licenses granted for the 

mixing,using, and selling. 

Address ADAMANT MFG. CO. 

30!l E. Genesee ^t., 

Syriicuae* N. V. 



STEREOTYPING; THE PLASTER AND 

Paper Processes.— Composition and preparation of the 
mould, the best alloys of metal and proper 'degree of 
heat, trimming and mending the plate, etc. A minute 
description of both processes, with numerous illustra- 
tions. A paper of great interest to every printer. By 
Thomas Bolas, F.C.S., F.l.C. ScieKtipic American 
Supplements, 773 and 774. 10 cents each. 




Seneca Falls Mfg. Co.. 695 Water St.. Seneca Falls, Ni Y. 



SMALL ELECTRIC MOTORS r'e?aTs»: 

electro-magnets, magnet wire, induction coils, etc. Sec- 
ond hand. Prices low. Blakeney Elec. Co., 433 Broad- 
way, Brooklyn, N. Y. 



The Sebastian-May Co 

Improved Screw Cutting 



LATHES 



Foot&' 
Power 

Drill Presses, Chucks, Drills, Doge, 
and M ach in ist a ' and A mateurs' 
Outfits. Lathes on trial. Cata- 
logues mailed on application. 
165 to 167 Highland Ave., 
SIDNEV, OHIO. 




Fine Taps, Dies, Reamers, Etc. 






Ltghtnin&r and Green River Screw Plates. 

Bolt Cutters, Hand and Power Drilling Machi nes, Punch- 
ing Pressra, Tire Benders, Tire Upsetters, and oth- 
er Labor Saving Tools. Send for Price List. 

WILEY & RUSSELL MFG. CO., Greenfield, Mass. 

New York Office, 126 Liberty Street. 




is We issue a beautiful illuBtrated 
■^ 100-page Catalogne of Yio- 
S line, Guitars, Banjos, Flutes, Har- 

s moQicas, Music, etc. 
^ C. STOR1', 

1 24 Central Street, 

CO Boston, Mass. 



ROCK DRILLS 

AIR COMPRESSORS, 

MINING AND QUARRYING MACHINERY, 

Ingersoll - Sergeant Rocl( Drill Co. 

No. 10 PARK PLACE, NEW YORK. 

Send for Complete Priced Catalogue. 



DESIGNS. 

Badge, B. G. Locke 

Bedstead, W.T. Mersereau 

Bottle handle, R. U. Youuk — 

Box, vi. J. Bogert 

Carpet. J. L. Kol8om 

M easuring instruments, case for, E. Weston 

Panel, A. B. Cameron 20,360 to 

Ranue. C. K. Walther 

Sewer block, A. Lamond 

Tool handle, J. T. Pedersen 

Type, font of printing, R. Qnichwitz 



20.363 
20,355 
20,356 
20,:«3 
20,3M 
20,862 
20.:«9 
20,357 
20,358 
20,364 



TRADE MARKS. 

ClRara, H. B. Grauley 

Giffars. Perez. Bicn y Yillaamil 18,675, 

Glassware and crockery, F. A. Mehlem 

Hata and caps, W. T. Wal sh 

Paint, oils and varnishes, Warren Linoline and 
Gasoline Works 

Remediesfor diseases of the feet, J. F. Murphy... 

Remedy for certain named disease.'*, W. R. Hay- 
den , 

Remedy for diseases of the eye, liquid, B. H. 
Burnham 

Rubber hose, belting, packing, and machanical 
rubber goods. New York Beltine: and Packing 
Company 

Rubber shoes, Boston Rubber Shoe Company 

Soap and paste, polishing. J. Pickering & Sons 

.Soap, laundry. Shaker Soap Company 

Soap, polishing, J. Pickering & Sons 18,661. 

Steel manufactures, tempered, J. B. Armstrong 
Manufacturing Company 

Stomach bitters, J. Thielen 

Tonic for debility in females. Balm of Gilead Co... 

Varnish or material for exterior finish of wood- 
work, E M. Ezekiel 

Washboards, certain, fjapham-Dodge Company 

Watches, "Waterbury Watch Company 



18,670 
16,676 
18,667 
18,668 

18,666 
18,660 

18,669 



18,673 
18.671 
18.664 
18.655 
18.663 

18,659 
18,674 
18,672 

18,662 
18,667 
18,663 



ROCK DRIllS^SHi 



AIR COMPRESSORS 8tt 

GENERAL MACHINERY roRg^;^^^ 
MlNINcTuNINELINGr'^ ''^''^. 

RAND DRlLLCo 23 Park Place NEwvoRKmi 



\rBLOCITy OP ICE BOATS. A COLLEC 

tion of interesting letters tothe editor of the Scientific 
American ou the question of the speed of ice boats, de- 
monstrating how and why it is that these craft sail 
faster than the wind which propels them. Illustrated 
with 10 explanatory diagrams. Contained in Scientific 
AMERICAN Supplement, No. 5S14. Price 10 ceats. To 
be had at this office and ^om all neTTS dealers. 




Barnes' Foot-Power Machinery 

JV- Comjiete outfitafor Actual Workshop 
Business. A customer says : "Consid- 
eriuK its capacity and the accuracy of 
your No. 4 Lathe. I do not see how it 
can be produced at such low cost. The 
velocipede foot-power is simply ele- 
gant. I can turn steadily for a whole 
day. and at night feel as little tired 
as if I had been walking around." 
Descriptive Price Ijist Free. 

W. F. & JOHN BARNES CO., 
1999 Ruby St.. Rockford. 111. 



A Printed copy ot the specitlcatioD and drawing of 
any patent in the foregcring list or any patent in print 
Issued since J86.J. will be furnished from this oflBce for 25 
cents. In ordering please state the name and number of 
the patent desired, and remit to Munn & Co., 361 Broad- 
way, New York. 

Canadian Patents may now be obtained by the 
inventors for any of the inventions named in the fore- 
going list, provided they are simple, at a cost of f^O 
each. If complicated, the cost will be a little more. For 
Coll instructions address Munn & Co., 361 Broadway, 
dewTork. OtberforoisQ pat«Dt8 may also be obtained. 



CAT ALOGUES FREE TO ANY ADDRESS 

% ^^ t..:.'.,'-.,:,.,.U i ^^^ i ^ij^^-ir^" .^^ ^=— 



S3 PRINTING PRESS . MJ.°"jgre 

logue for two stamps. Kelsey & Co., Meriden, Conn. 



Popular Eooks 



HOLIDAYS. 



A Text Book of Assaying.— This work has been 
prepared to meet the want of a practical " hand book " 
for the Assayer. Aside froma description of those sub- 
stances which have a commercial value, the work con- 
tains short accounts of the rarer elements, since they are 
frequently met with, and occasionally affect the accuracy 
of assaying. The results of a series of experiments show- 
ing the effect of varying conditions on the accuracy of 
an assay are given. For the use of Students, Mine Man- 
agers, Assayers, etc. By J.J. Beringer, F.I.C., F.C.S., 
Lecturer to the Minii% Association of, and Public Ana- 
lyst for, the County of Cornwall; and C. C- BerinKer, 
F.I.C.F.C.S. With numeroustables and diagrams. 12rao. 
Cloth $3.25 

Experimentnl Science.— By Geo. M. Hopkins. 
Natural Philosophy without a Teacher Simplified. In- 
teresting Experiments in Every Branch of Physics. De- 
scriptions of Simple and Efficient Apparatus, much of 
which may be Made at Home. Among Subjects treated 
are Electricity in all its Branches, Mugnetism, Heat, 
Light, PhotOfrraphy, Microscopy, Optical Illusions, Me- 
chanics, etc. A world of valuable Information. A 
Source of Rational Amusement. A superb work for 
YouuK and Old. 740 pages, nearly 700 first class encrav- 
ings. Elegantly bound in cloth $4.00 

The iVIetal Worker's Handy Book of Receipts 

and Pi'ocesHes.— Being a Collection of Chemical For- 
mulas and Practical Manipulations for the working of 
all the Metals find Alloys; including the Decoration and 
Beautilying of Articles Manufactured therefrom, as well 
as their Preservation. Edited from various sources by 
William T. Brannt, editor of "The Techno-Chemical Re- 
ceipt Book" and "The Metallic Alloys." Illustrated by 
63 engravings. 530 pages. 13mo $^^.30 

The metallic Alloys.— A Practical Guide for the 
Manufacture of all kinds of Alloys, Amalgams and Sol- 
ders, used by Metal-workers ; together with their Chemi- 
cal and Physical Properties and their Application in the 
Arts and Industries ; with an Appendix on the Coloring 
of Alloys. Translated and Edited chiefly from the Ger- 
man of A. Krupp and Andreas Wildberper, with ex- 
tensive additions by \Vm. T. Brannt. Illustrated by 
sixteen engravings. 12mo. 4*48 pages . $'.2.50 

Carpentry Made Easv i or. The Science and Art of 
Framing on a New and Improved System. With Specific 
Instructions for Bulldiner Balloon Frames, Barn Frames, 
Mill Frames, Warehouses. Church Spires, etc. Com- 
prising also a System of Bridge Building, with Bills, Es- 
timates of Cost, and valuaMe Tables. Illustrated by 44 
plates, comprising nearly 200 figures. By William E. 
Bell, Architect and Practical Builder. 8vo $5.00 

mechanical Drawing Self-Taught.— Comprising 
Instructions in the Selection and Preparation of Draw- 
ing Instruments, Elementary Instruction in Practical 
Mechanical Drawing; together with Examples in Simple 
Geometry and Elementary Mechanism, including Screw 
Threads, Gear W^eel8, Mechanical Motions, Engines 
and Boilers. By Joshua Rose, M.E. Illustrated by 330 
Engravings. 313 pp. 8vo $4.O0 

The English and American Mechanic. — An 

Every-day Hand Book for the Workshop and Factory. 
Containing several Thousand Receipts, Rules and 
Tables, indispensable to the Mechanic, the Artisan and 
the Manufacturer. By B.Frank Van Cleve. A new, re- 
vised, enlarged and improved edition. Edited by Emory 
Edwards, M.E. Illustrated by 85 engravings. Philadel- 
phia, 1890. Price $2.00 

The Art of Paper Making. — A Practical Hand 
Book of the Manufacture of Paper from Rags, Esparto, 
Straw, and other fibrous materials, including the Manu- 
facture of Pulp from Wood Fiber, with a description of 
the Machmery and Appliances Used, to which are added 
Details of Processes for Recovering Soda from Waste 
Liquors. By Alex. Watt. London, 1890. Price..$3.00 

The romplete Practical Machinist.— Embracing 
Lathe Work, Vise Work, Drills and Drilling, Taps and 
Dies, Hardening and Tempering, the Making and Use of 
Tools. Tool Grinding, Marking Out Work, etc. By 
Joshua Rose. Illustrated by 356 engravings. Fourteenth 
edition, thoroughly revised and in great part rewritten. 
439 pages. 12mo $'^.50 

The Electric Telephone.— By Gieorge B. Prescott. 

Second edition, revised and much enlarged. This work 
is a complete resume of all the principal inventions in 
Telephony, giving a full account of the Telephones now 
in use, Central Offices, the Long Distance Telephone, 
etc. 795pages. 500 illustrations. Price $6.00 

A 1 uni Ini um .—Its History, Occurrence, Properties, 
Metallurgy and Applications, including its Alloys. By 
Joseph W. Richards. M.A., A.C.. Instructor in Metal- 
lurgy at the Lehigh University. Second edition revised 
and greatly enlarged. Illustrated by 23 engravings and 
two diagrams. Over 500 pages. 8vo $5.00 

Mining and Ore Dressiner Machinery. — A com- 
prehensive treatise dealing with the modern practice of 
winning both metalliferous and non-metalliferous mine- 
rals, ihcluding all the operations incidental thereto, and 
preparing the product for the market. ByC. G.Warn- 
fordLock. Price $^1.00 

Cyclopaedic Science Simplified.- By J. H. Pep- 
per. With over 600 illustrations. Treating on Light, 
Heat, Electricity, Magnetism, Pneumatics, Acoustics 
and Che mis try $2.50 

This is an excellent work. 

Every Man His On'U Olechanlc— A Complete 

Guide for Amateurs. New Holiday Edition, revised and 
greatly enlarged. With an Appendix. 924 pp. 850wood 
cuts. 8 Working Drawings. (1890.) Price $3.50 

The Threshold of Science.— A variety a£ simple 
anii amusing experiments in Physics and Chemistry. 
SyC R. Alder Wright. 380 pages. 300 illustrations. 
Price $2.00 

The IVew Astronomy.— By S. P. Langley. A su- 
perb popular work, beautifully illustrated, and 
printed on fine heavy paper. Cloth binding. Gilt top. 
Price $5.00 

Snurar Analysis. — For Refineries, Sugar Houses* 
Experimental Stations, etc.; and as Hand Book of In- 
struction in Schools of Chemical Technology. By Ferdi- 
nand G. Wiechmann. New York, 1890 $*2.50 

Modern Cotton Spinnine Machinery,— Its Princl- 
plesand Construction. By Joseph Nasmlth. 220 Detail- 
ed Drawings of Latest Appliances. London and New 
York, 1890. Price $6.00 

The Chemistry ot Iron and Steel Making, and 
of their Practical Uses.— By U. Mattieu Williams, 
F.aS., F.R.A.S. Crown 8vo. Clothextra $3.0O 

Gns and Petrolenm Enirines.— A practical treatise 
on the Internal Combustion Engine. By Wm. Rohinsnn. 
596 pages, with 211 engravings. 8vo. Cloth $5>20 

8cietitiflc Reci'ention Series.— Nine volumes, each 
complete in itself. Containing from 110 to 175 pages. 
Profusely illustrated. Handsomely bound: 
Marvels of Earth, Air and Water. 
Marvels of Astronomy. 
Marvels of the Elements. 
Half Hours of Scientific Amusement. 
Marvels of Invention and Scientific Puzzles. 
Marvels of Heat, IJarht and Sound. 
Marvels of Geology and Physical Geography. 
Marvels of Animal and Plant Life. 
Marvels of Electricity and Magnetism. 
Price, per volume 60 





DWELLS LIGHT 

^ R wnnwoPK &. WELLS' PATENTS. C- i ' - ' J i 



2D0OGAN5tfiPewfiati&MT 

■ND Other Plsce; Re''''powERFUlLi6HT. 



THE MODERN ICE YACHT. — BY 

Geo. W. Polk. A new and valuable paper, containing 
full practical directions and specifications for the con- 
struction of the fastest and best kinds of Ice Yachts of 
the latest, most approved forms. Illustrated with en- 
gravings drawn to scale, showing the form, position, 
and arrangement of all the parts. Contained In Scien- 
tific AMERICAN SUPPLEMENT, No. 6*24. PriCC 10 

ceuts. To be had at this office and of all newsdealers. 



POP SAFETY VALVE 

WATER RELIEF VALVE 
IMPROVED STEAM GAGE 

STEAM EN&INE INDIOATOE 

Single llell rhime Whistle, and all Instruments 
used In connection with Steam, Air and Water. 

iSole Agents Jor Clark's Linen Fire Hose. 
NEW YORK. LONDON. 

CROSBY STEAM GAGE & VALVE CO, S-Lrri&Bl^. 




IGHTNING WELL-SINKING 

MACHINERY MADUrtCTUilEilS. 

Hyrdaulic, Jetting, Revolving, ArtesiM, 

Diamond Prospecting Tools, Engines, Boilers, 

Wind Mills, Pumps. Encyclopedia, 1,000 

" engravings, Earth's Strata, Detemd- 

oation quality water;mailed,25c> 

' The American Well Works, 

Aarora, 111* 
11 Jfc 13 S. Canal 
Chiearo, IIL 
] 1113 Elm St., 

Dallas, Texai. 




OIL WELL SUPPLY CO. Ltd. 

91 & 92 WATER STREET, 

Pittsburgh, Pa., 

Manufacturers of everytninn needed for 

for either Gas, Oil, Water, or Mineral 

Tests, Boilers. Engines, Pipe, 

Cordage, Drilling Tools, etc. 

Illustrated catalogue, price 

lists and discount sheets 

OQ request. 






ARTESIAN 

WeUa, Oil and Gas Wells, drilled 
by contract to any depth, from 5C 
to 3000 feet. We also manufacture 
and furnish everything required 
to drill and complete aama Port- 
able Horse Power and Mounted 
Steam Drilling Machines for 100 to 
Witt. Send 6 cents for illustrated 
catalogue. Pierce Artesian 
and Oil Well Supply Co., 
80 Beaver Street, New York. 



rCE-HOUSE Aim REFRIGERATOR. 

Directions and Dimensions for construction, with one 
illustration of cold house for preserving fruit from 
season to season. The air is kept dry and pure through- 
out the year at a temperature of from 34° to 36°. Con- 
tained in Scientific American Supplement No. 116. 
Price 10 cents. To be had at this office and of all news- 
dealers. 




STEVENS PATENT IDEAIj 
COMBINED DIVIDER & CALIPER 
No«62. Price, perset, all nic eled..$4.00 

Fac ed for transmission by mall. 
Ideal Surface Gauges, Depth Gauges- 
Ideal and Leader Spring Dividers and 
Calipers, and Fine Machinists* Tools. 

1^" Hlvstrated catalogue free to alU 
J. STEVENS ARMS <& TOOL CO. 
P. Oi Box 280, Chicopee Falls, Mass. 



GATES ROCK & ORE BREAKER 

Capacity up to 150 yards per hour. 

Has produced more ballast, road 
metal, and broken more ore than 
all other Breakers combined. 
Send for Catalogues. 

GATES IRON WORKS 

50 C So. Clinton St., 

CHICAGO. 

315 Franklin St.. Boston, Mass. 

44 Dey Street, New York. 




f NVKNTIONS WORKED OUT, Drawings and 
■■ Models made. Perfect safety to inventors assured. 
All kinds first-class lathe, plaucr. and bench work. Par- 
ticular attention to special machinery, tools, dies, and 
press work. Safety Construction Co., 143 & 145 Elm St., N. Y 




Vuntilating and Drying 

FANS. 

' 1 -ht Running, Adjustable 

lil I js, Self-Oiling Bearings. 

34-page catalogue free. 

AJa^, Uubber Press Roils for Wool 

and Yarn Washing and 

Dyeing Machines. 

GEO. P. CLARK, Manuf. 

Box L, Windsor J^ocks, Ct. 



LONDON TOWER. ILLUSTRATIONS 

of the competitive designs for the great tower In Lon- 
don which it is proposed to erect as a rival to the Eiffel 
tower. Eight illustrations. Contained in Sci kntiptc 
American Supplement. No. 753. Price 10 cents. 
To be had at this office and from all newsdealers. 



The CHANDLER 

WATER MOTOR 

Works well on Low and High 
Pressures. 

Single, Duplex, Triple, and Quad- 
ruple Automatic PISTON MO- 
TORS, adapted to all classes of wo'*'k. 
Send for Circulars. 

WM, H. LOCK, Buffalo, N, Y. 




^W Any of the above books promptly sent by mail, 
postpaid, on receipt of the price, by 

ACXTN-M- <«3 oo.. 

Publishers of the "Scientific American," 
361 Broadway, New York. 



^^ Send for our New and Complete Catalogue oj Books^ 
sent iri» to anu addjresa^ 



HOME-MADE INC D BATOR.— PRACTI- 

cal directions for the manufacture of an effective Incu- 
bator that has been carefuly tested and found to per- 
form all that may be reasonably expected ; with direc- 
tions ff r operating. With 4 figures. Contained in Sci- 
entific AMKitiCAN' SUPPLEMKNT. No. Ii30. Price 10 
cents. To be had at this office and from all newsdealers. 




NICKEL 

ELECTRmATINGi 

APPARATUS 

AND 

MATERIAL 



NEWARK, N.J. 
92 LIBERTY ST.N.Y. 



© 1890 SCIENTIFIC AMERICAN, INC. 
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Fownded by Matheiv Carey, 1785, 

HENRY CARET~BAIRD A CO. 

Industrial Pablishers, Booksellers, and Importers, 
Si O Walnut 8t.. J'hiindelpliia. Pa.. U. 8. A. 

J^^Our newand Revised Catalop^ue of Practical and 
Scientific Books, 86 pages, 8vo, and dur other Catalogues 
and Circulars, the whole covering every branch of Sci- 
ence applied to the Arts, sent free and free of postage 
to any one in any part of the world who will furnish his 
address. 



THE 



Established by 
EDWARD L. YOITMAN8 



POPULAR SCIENCE 



MONTHLY 



Edited by I 

William Jay Youmaxs, » 

The Best Magazine for Tiiinking People. 

^^■'■■"■'■■■''" While continuing the weU-kno^vn features 

10 Q i "'^^ have made it valued and respected for 
AMI nearly a score of years, THE POPULAR 
^ ^*« SCIENCE MONTHLY tvill soon bem-nthe 
^^^^^m^m publication of a series of impoH ant articles on 
Tiie Development of Annerican Industries since 
the time of Columbus. 

Each article will be prepared bv a writer of long prac- 
tical acquaintance with his subject, and will be copiously 
illustrated. Among the eaily papers in this series will be 
The Development of the Coiton iMnniifacture, by 
Edward Atkinson ; The Iron and Steel Indutitry, by 
W. F. Durfee; Woolens, by S. N. 1>. North; and Glass, 
by Prof. C. Hanford Henderson. Articles on the Silk, 
Paper, Pottery, Agricultural Machinery, and 
8liip-building industries are among those in active 
preparation. 

Hon. David A. Wells on Taxation. A series of pa- 
pers on The Principles of Taxation, based upon a course 
of lectures given by Mr. Wells at r,he invitation of the 
Faculty of Harvard University, will be one of the fea- 
tures of the coming year. 

Dr. Andrew D. White's New Chapters in the War- 
fare of Science will continue to appear from time to 
time. 

The other contents of the magazine will be of the 
same general character and high order of excellence as 
heretofore. 

With other illustrations, each number contains a fine- 
ly engraved Poi-ti'ait of some eminent man of science, 
with a Biographical Sketch. 

There is hardly a question of thje day upon which science 
^U>es not throiv light, hardly a problem of human interest 
u^iose sohUion can not be. best approached by the method of 
scientific research. The brightest minds have recognized 
that science furnishes the most eMcient guidance in ordering 
the lives and affairs of men. Ao one tvho wishes to keep up 
with the knowledge of the time can afford to be without The 
Popular Science Monthly. 

New York: D. APPLETON 4 COMPANY. 1, 3. & 5 Bond St. 
Single number, 50c. Yearly subscription, $5 
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Experimental Science 




By CB^EO. M:. HOPKINS. 



740 Pages. Over 680 Illustrations. 

PRICE, by mail, postpaid, $4.00 

SEND rOK FULL ILLUSTKATBD CIECUT^E 
AND Table of Contents. 



This is a book full of interest and value for teach- 
ers, students, and others who desire to impart 
or obtain a practical knowledge of physics. 

MUNN & CO., Publishers, 
Office of The Scientific American 

361 BROADWAY, NEW YORK. 

What the Press says of Experimental Science." 

•* Mr. Hopkins has rendered a valuable service to ex- 
perimental physics."— Evenwig Post. 

" The book is one of very practical character, and no 
one of a scientific turn of mind could fail to find in its 
pages a fund of valuable information."— Electric Age. 

*' The e'ectrlcal chapters of the book are notably good, 
and the practical instruction given for buildine ^mple 
electrical machinery may be safely carried out by those 
—not a few— who like to make their own apparatus."— 
Electrical World. 

" The author has avoided repeating the hackneyed 
illustrations which have been passed from one book to 
another so long, and, instead, offers a set of experiments 
which are largdy or a novel character and very strik- 
ing."— En^neeri?ig arid, Mining Journal. 

"We commend it most heartily to all teachers."— 
Normal Exponent. 

" It is a treat to read a book of this kind, that sets 
forth the princSples of physics so fully, and witbout the 
use of mathematics."— iTi^ Locomotive. 

" All teachers of science are aware that real know- 
ledge is acquired best by the student making experi- 
ments for himself, and any one who points out how 
those experiments may be easily made is doing excellent 
work.'' — English Mechanic and World of Science. 

"The work bears the stamp of a writer who writes 
nothing but with certainty of action and result, and of 
a teacher who imparts scientific information in an at- 
tractive and fascinating manner.'*— American Enqmeer. 

" It should be found in every library."— jB^itriisfc Me- 
chanic. 

" The book would be a most judicious holiday gift.'*— 
Engineering and Mining Journal. 

"The portion of the book devoted to dynamic electri- 
city covers over one hundred pages, and is extremely 
interesting and vAlnahle.'*— Brooklyn Standard Union. 

*' Directions are given for demonstrating most of the 
laws of physics, with every-day tools and common ap- 
p)hinces."— American Photographer. 

"Many of the experiments are new to print, while 
some of the old, familiar ones appear in modified form 
and with simplified apparatus.**— Pi*Mic Opinion. 




Eugravings direct firom photographs and otiier copy. Our circular "N" shows specimens. Fine printing a apeoiftlty. 



TYPEWRITERS 



* ,"^-.'-r,/C<: N tW & SECON.D HA 

fill MAN"^?'! BOUGHT.SOLfi AND . 

JILL l»"^ ypEWRITE^lAusO HzHTEDrlti^", 

VaTIOH^^' FXCH/INSE anywhere iNf.V'^'t 
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We are headquarters for Glass Oil Cups, but 
we also make Automatic and Plain 

GREASE CUPS 

Write for Complete Catalogue. 

The Lunkenheimer Brass Mfg. Co. 

15-17 E. SthSt., Cincinnati, Ohio. 

SEWING MACHINE MOTOR FOR AMA- 
teurs.— By C. D. Parkhurst. Description of a very sim- 
ple and effective motor, with laminated armature, of 
suflScient power to actuate a sewing machine. With 11 
engravings. Contained in Scientific American 
Supplement, No. 739. Price 10 cents. To be had at 
this office and from all newsdealers. 





The most SneeeHful Lubricator 
for Loose Pulleys In use. 
VAN DUZEN'S PATENT 

ILOOSE PULLEY OILER 

Highly recommended by those who have 
used them for the p&st four years. Prices 
very reasonable. Every user of machio- 
ery should have our "Catalogue No. 56," 
sent ff«^- Mention this paper. 
TAN DUZBN A TKFT, Cincinnati, Ohio. 



ACTION OF CAFFEINE ON THE 

Motor and Respiratory Functions in the Normal State 
and in Inanition— By Messrs. Germain SeeandLapicque. 
Contained in scientific American Supplement, No. 
7 a :i , Price 10 cents. To be had at this office and from 
all newsdealers. 




Trnss Hoop DriTing. 



Barrel, Keg, Hogshead 

AND 

STAVE MACHINERY. 

Over 50 varieties manu- 
factured by 

E. & B. Holmes, 

BUFFALO, N. Yc 



ALSO A PTTLIi LINE OP WOOD WOBKINO MACHINERY. 




fioBkinB' Patent flydro-Carbon 
BLOW-PIPE 

AND ASSAY FURNACES. 

No dust. No ashes. Cheap, 
eflfeciive, economical, port- 
able, and aui omatic. 
Send for Price List. 
W. Hoskins, 81 S. Clark St., 
Room 50. Chicago, 111. 



GASOLINE and 

GAS ENGINES 

^ur new Engines are hustlers. A 6 x 7 inch 

JEngine, now running 100 feet of shafting. 

Boring Mills, Planers, Lathes, Drill 

Presses and Milling Machines for 20 

Machinists, on 6 gal. Gasoline per 

"■ day, costing only 60 cts. Write for 

^ information. Mention this paper. 

MMen eas k Gasoline Enpie Co. 

CINCINNATI, OHIO. 




AIR BRUSH gold^medal 

award by Franklin Institute asi 

a legitimate Art Tool. Invalu-' „^ 

able to crayon and water color por- %y^ 

trait artists and draughtsmen. Saves — 

time, Kives finest technical effects. 

AlK BKUSH MFG. CO., 67 Nassau St., Rocktord, 111. 




LITTLE HERCULES DRILL CHUCKS 

Rotating Jaws, Eccentric Move- 
ment, Self Gripping, The larger 
thedrillthe more powerful the 
leverage. Ail sizes relatively 
strong in holding drills of their 
full capacity. Working parts 
of hardened steel. The most 
powerful and accurate chuck 
in the market. <»NE1DA 
MFU. CO.. Oneida, N. ¥. 




All Ages Enjoy this Parlor Game. 

Intensely Ainusing: 
I and Perfectly Harmless. 

I The only arrow made without 
I a point that will stick to glass 
I or any smooth surface. Will not 
I mar furniture or hurt any one, 
Pat. in France, Eng- 
land, Germany, 
U. S. and 
Canada. 



Post- paid. 
Nickel, $1, 
Bronze,76c, 

RUBBER TIPPED ARROW CO., 

Patentees and Manufacturers, Boston, Mass., U.S.A. 




KO'.^a^IOIiO'.^Xi 



TUBE GLEANER 




BANKS THB HIGHEST 

Endorsed by the best Engioeers. 

CHALMERS-SPENCE CO. 

Office, 59 Liberty Street, 

Works, 419-425 E. Eighth St.,New York 



THE FRED'K CRANE CHEMICAL CO 

SHORT HILLS, N. J. -BOX 9lAr '^• 



ZAPONS.BTiUSH S. DIP. LACQU 
JAPANS. MR ORriNG. ENAMELS.- 
CIDS AND ALKALIES. 



S.VARNISH.SHELLftCS.BLMtS BfflLLIftNTi DE 

ANSPARENT.FOR METAL ANB WOOD. PROOF AGAIN 

— .WRITE FOR CATALOGUE.- 



Copyrighttd 1890 by Lum Smith's Agents' Berald, Phila., FOt 

SPECIAL BILLPOSTERS WANTED 

AdvertiBerB, PateDtees, Manufacturers, etc, are 
I continually requeBting ub to supply the addresseB 
[ of reliable circular distributers, bill posters, eto. 
' Bnina's success is marvelous, and will open up in 
^ 200,000 Heralds next month, to be mailed to buBi- 
nesB firms, a new, profitable aDd permanent 
buBineBa to one maD, woman or youth in 
every town in the U. S. and Canada. 
"The early bird catches the worm." 
L Wewantafew such "ads."asBruDD's 
I to start with in next month's Mam- 
HOTH editioDB of the Agents' Herald. 
' Brunnpaid $2.40 to insert 4 linea, Jtine'90 
I. He began during summer, 'that ad. 
vpaid then; is paying noto. He has 
been kept constantiv busy,employ8 three 
mentoaasist him.clearing on(Aeir?a6or 
from |10 to $15 a day distribut- 
Ping circulars at $1 per 1000 for 
many firms who saw his ad. in 
the Herald. It costs every 
firm at leastSlOin postage alone 
to mail 1000 circulars. ■ on advertise to 
liand tliem out for $1 per 1000. A sav- 
[■ ing to eaoh firm who employs you of f9 per 
■ \ 1000. Parents make your boys a present. 
^ Start them in this growing business. B^in 
ithis neat business before some one in your 
^county gets the start of you. "Come in on 
the ground floor." 4 lines as belo w (^Brunn's) 
in 200^00 Heralds costs $2.40 ; 3 lines as 
below (Foster's) $1.80; 2 lines as below (Best's) $1.20; cash or 
postage stamps. Instructions Tree to such advertisers only. 



samples, etc.,. throughout Blackhawk and sur- 
rounding counties. Charges moderate. Address W. H. 
BRUNN, Waterloo, la. 




B 



|kT ■ HJVnCI Permanent addresses of all residents or tax- 
Ill il III K\ payers lu this (Adams) County. $2 per 1000. 
lliliTIliU A. H. FO STER, Natchez, Miss. 
ftlDf^lll ADC Or Papers distributed $1.00 per 1000. 
blnbULAnO N. best. New Cumberland, Pa. 

All firms wanting the addresses of distributers should apply 
for a copy of Herald. 5c. a copy or 50c. a year. Send 25 
cents for your address in Tlie Agents' Directory. 
Directory of all advertisers wanting agents. C f^ATl^a 
Sample oopy of this or next month's Herald, O \j^Lx bSa 

We go to press about the Ist of each month. The best adver- 
tising medium on earth for anjr business. Try one month. 

To insnT* immediate attention, address exactly as follows 

Herald Special. A. 12,905. PhHa., Pa. 



fitflDFREE 

y»\_X, V c„t ti^i, „ut. 



Two kinds Perfuma, Orange Blossom and Boss, with an 

nniqii« Pocket-Book, fne to but address for lO c. postasa. 

THE U. B. SUPPLY CO., PALATINE, ILLS. 



PJBAFi 

(ortable. Successful whs 



2nd 



MACHINERY 



N. Y. M ach'y Depot, BridKe Store 16. Frankfort St., N.Y. 




Cheap 



Do It yourself. Cir- 
cular press $8. Size 
^P^— « -mm^ __ tor small newspa. 
lJBtsH't"i'ri OTpri. 144. Every- 
Jt & MM^ vAMA^m thingeasy, printed 

^^rules. Send two stamps for Catalogae to 

factory. KELSEY & CO., Meriden, Conn. 



■NESS & HEAD NOISES CURED by 

Peck's INVISIBLE TUBULAR EAR 

CUSHIONS* Whispers heard. Com- 

le. Successful where all Remedies fail. Ills. book& 
proofs free. Address F. HISCOX* 863 Broadwar, New York. 



T 



HE PENNA. DIAMOND DRILL & MFG. CO. 

BIKDSBORO, PA., Builders of High Glass 
Steam Engines, Diamond Drilling and General 
Machinery. Flour Mill Rolls Ground and Grooved. 



STEEL TYPE FOR TTPEWRJTERS 

Stencils, Steel Stamps. Rubber and 

Metal Type Wheels, Dies, etc. 
Model and Experimental Work 

Small Machinery, Novelties, etc., man- 
ufactured by special contract. 
New York Stencil Vi k$., 100 Nassau St., N.Y 




THE EAGLE 

THE EASIEST RUNNING BICYCLE 
IN THE WORLD. 
' 49*Speed, Comfort and Safety. 
AGENTS WANTED. 
Large Illustrated Catalogue sent Free to any Address. 
TOE I:AGI.E BICrCUB MFG. CO., 

STAMIfOItD, COICI«. 




WINTER 




UISC01TNTS 
OITTSONE, 

f?,r.'JrTut PRICES ON 

buy now and save big money. Easy payments, all 
makes.new&2dhd Extraor-| 
dinarypriceaonjoblots.Cata 
free. Rouse*_]Iazard •& Co., 
166 Street, Peoria. IH. 



BICYCLES 



HAVING RECEIVED NOTICE FROM THE 

*■■ United States Patent OfBce that my application 
for a patent on an arrangement for Seeing from a 
Submarine Torpedo Boat while beneath the surface 
of the water has been allowed, I wish before taking 
out the final paper? to meet parties willing to take 
out a patent on the same in foreign countries; good 
terms will be given. Address I. A. ABBOTT, 2741 
Champa Street, Denver, Colo. 



GREAT BUSINESS OPPORTUNITY 

The plant of The Sherburne Manuf, Co. was erected 
three years ago at a cost of $19,000.00. It has a catiacity 
for working fifty men. Machinery all new. Designed 
for sash, doors, blinds, novelty goods, and all wood work. 
The plant touches and has atmck totheD.L. & W. R.R. 
The Directors will almost givethe use of this property, 
for a term of years, to any one who will take and run it 
well. For particulars, address 

C. A. FULLER, Sec'y, Sherburne, N.Y. 



l^OR SALE.— Patent on the Rapid Firing Toy Pistol 
■■■ illustrated in Scientific American, Nov. 28, 1890. 
Address CH AS. BLAMPIED, Jamaica Plain, Mass. 



F» ORTE R 

AUTOMATIC ENGINE. 

(CENTER CRANK ) 

ECONOMY. PERFECT REGULATION OF SPEED, 

ABSENCE OF AIL PARTS' 

REQUIRING FREQUENT ATTENTION 



RORTER MFG. CO. Limited 

It also automatic and plain slide vAUVt =' "t. 

V^NSTRuCtOR5 OF TANKS, STAND Pip^^ gOlLERS AND STONE CRUSHER; 
SPECIFICATIONS SOLICITED "S^ ESTIMATES GIVEN 



IDE AITTOOTATIC ENGIN ES. TK ACTIO N A ND POKTABIE ENGINES. 

WEITMVER PATENT FURNACE. BOII-ERS OF EVERY DESCRIPTION. 

JManufactured by FOUNDRY <& MACHINE DEPARTMENT, Harrisburg, Pa., U. !«. A. 



„ IMPROVED^^ 



ECONOMICAL ' 
STEAM 
GENERATOR 




essexTburke^streets. Baltimore, Mo. 



PROPOSALS. 



rS. Eneiueer Office, 34 Went ConareHS Street, 
Detroit, Mich. November 28, 1890.— Sealed pro- 
posals, in triplicate, for furnishing all materials 
and labor and building the masonry of a lock at St. 
Mary's Falls Canal, Michigran, will be received at this 
office until 2 o'clock, p. m., January 27, 1891, and then 
publicly opened. Preference will be given to materials 
of domestic production or manufacture, conditions of 
quality and price (import duties included) being equal. 
Attention is invited to Acts of Congress approved Feb- 
ruary 26, 1885. and February 23, ISST. vol. 23, paee 332, and 
vol. 24, page 4U, statutes at large. The government re- 
serves the right to reject any or all proposals; also to 
award the contract upon other considerations than the 
price. For further information apply at this office, or to 
the U. S. Engineer Office, Sault Ste. Marie. Mich. 
O. M, P01S,Col. Corps of Engvneers, Bvt. JBrig.-Gen., U.S.A, 



TT S. Engineer Office, Uoom 90, 134 Van Bu- 
*-*• ren ?5treet, Cbicap:o, Illinois. November 24, 
1890.— Sealed proposals in triplicate, for rebuilding super- 
structure over 5,243 feet, more or less, of breakwaters in 
Chicago Harbor, Illinois, will be received at this office 
until 12 o'clock, noon, Saturday, December 13, 1890, and 
opened immediately thereafter in the presence of bid- 
ders. Proposals will be accompanied by a guarantee 
that if the bid be accepted, contract will be entered into 
within ten days after notice of acceptance. The United 
States reserves the right to reject any or all bids. The 
attention of bidders is invited to the acts of Congress 
approved E'ebruary 26, 1885, and February 23, 1887, Vol. 23, 
p. 332, and Vol, 24, p. 414, Statutes at Large. Preference 
will be given to articles of domestic production or manu- 
facture, conditions of quality and price (including in the 
price of foreign articles the duty thereon) being equal. 
No contract will be awarded for furnishing foreign arti- 
cles when the domestic article of suitable quality can be 
obtained. For specifications, blank proposals, and all 
other information, apply at above address to 

W. L. MARSHALL, Capt. Corps of En^neers, U. S. A. 



Municipality of Bombay. 
electricITghting. 



NOTICE. 

SEALED TENDERS will be received by the Muni- 
cipal Commissioner for the City of Bombay up to 1 
P. M., on Monday, the sixteenth day of February, 1891, 
for experimental lighting by Electricity of certain 
stree ts o f t he C ity of Bombay for a period of two years. 

2. Forms of tender and schedule of conditions and a 
sketch of the portion of the City showing the streets to 
be lighted may, on payment of Five Dollars, be obtained 
from Charles Hallett Clark, VVashincton Build- 
ings, No. 1 Broadway, Rooms 209 and 210, New York, who 
will on application give any further information that 
may be required. 

3. Tenders must be accompanied by a depositof Ru- 
pees, One thousand in cash (not to bear interest) or in 
Public Securities for that a mount to be paid to the Chief 
Accountant of the Municipality of Bombay, which will 
be forfeited to the Corporation in case of refusal to sign 
the Contract embodying the conditions mentioned in 
the Schedule above referred to. 

4. A further payment to make the total deposit equiv- 
alent to 5 per cent, on the contract amount will have to 
be made by the Tenderer whose tender may be accepted, 
before signing the contract. 

5. The Municipal Commissioner does not bind himself 
to accept the lowest or any tender. 

By order of the Municipal Commissioner, 
RIENZI WALTON, 

Executive Engi/neer, Municipality, 
ExEOUTivE Engineer's Office, 

BOMBAY Municipality, 
Bombay, India 13th October, 1890. 



To Builders of Pumping Engines 

Sealed proposals, endorsed "Proposals for Pumping 
Engine," will be received at the office of the Lowell 
Water Works, City Hall, Lowell, Mass., until 2 P. M., on 
Friday, January 16, 1891, for the construction, delivery, 
and erection of a ten million gallon Steam Pumping En- 
gine, for the City of Lowell, Mass., and at that time will 
be publicly opened and read. Specifications will be 
mailed upon application to Water Works office. City 
Hall, Lowell, Mass. Other information may be obtained 
upon application to Lowell Water Works office, or from 
Geoi^e H. Barrus, M.E., 95 Milk Street, Boston. Mass. 
JOHN STOTT, 3 Committee on New Engine 

MILES F. BRENNAN, \ of 

EDWARD W. THOMAS,^ Lowell Wat&r Board. 
Lowell, Mass., November 24, 1890. 



TT !4. Engineer Office, 8t. Ausrustine, Fla. 

*-* • November 26, 1890.— Notice is hereby given that on 
the 27th day of December, 1890, at 12 o'clock, noon, stand- 
ard time, 1 will sell at Mayport, Fla„ for cash, to the 
highest bidder, the wreckage from the bark Neva," 
consisting of about 35 cords (more or leas) of logwood. 
The logwood is apparently in good condition. It is in 
sticks from 4 to o>$ feet long, and from 3 inches to 20 
inches in diameter. The wood must be removed within 
30 days from sale, and until removed will be at owner's 
risk. ¥oT further information apply to this office. 

W. M. BLACK, Captain^ Corps of Engineers, U. S. A. 



P^=^^MPLETE STEAR Btf^l 

l±y.ONbr SEVEN DpttARS'j^ 

DEMAND THISnPUWIP,-^'^ |1 /\1| 

OF your\^,^^'^ or write 

DEALE.^;^;;;:^-^TO us FOR PRICES.; 
^^;^-'''^VArs Duzen"s Patent c 

f^vVanDuzen 8lTift. 

I --vSOLE.' MAKE.RS_ 






Jhe S cientific A merican 

PUBLICATIONS^FOR 1891. 

The prices of the diflerent publications in the United 
States, Canada, and Mexico areas follows. 

RATES Br MALIi. 
The Scientific American (weekly one year . $3.00 
The Scientific American Supplement (weekly), one 

year 5.00 

The Scientific American, Spanish Edition (monthly) 

one year, 3.00 

The Scientific American, Architects and Builders 

Edition (monthly), one year. 2.50 

COMBINED RATES. 
The Scientific American and Supplement, . . $7JX) 
The Scientific American and Architects and Build- 
ers Edition 5.00 

The Scientific American, Supplement, and Archi- 
tects and Builders Edition. 9.00 

Proportionate Bates for Six Months. 
This includes postage, wnich we pay. Remit by p<»tal 
or express money order, or draft to order of 

JUVNN dt CX>.,361 Broadway, New York. 



V/ORKiriG MODELS & LIGHT MACHINERY. INVENTIONS DEVELOPED. Send for Model Circular. Jones Bros. E Co., Cin^ 
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[December 13, 1890. 



^^bv evtxB cnicnte. 



Inside Pag:e, each insertion . « - - 75 cents a line 
Back Paffe, eacli insertion - - - - $1.00 a line. 

The above are charges per apate line- about elKht 
words per line. This notice shows the width of the line, 
and is set In apate type. En^ravin^a may head adver- 
tisements at the same rate per a^ate line, by measure- 
ment, as the letter press. Advertisements must be 
received at publication office as early as Thursday mom- 
int; to appear in next Issue. 



OUR "ELECTEIC PLANT" 

PRICE, $5.00. 

Consists of an Electric Motor, Elec- 
tric Battery, and Family Medical 
pparatus. Entirely New. A 
child can handle it with perfect 
safety. An Electrical Educator, 
and the most acientiflc invention 
the ape. Send for circulars. 
The Nowotny Electric Co. 
82 East Pearl Street. 

Cincinnati, Ohio 




SMALL ELECTRIC MOTOR S?^p^a?^?n»l 

duction coil combined. Powerful motor, high and regu- 
lar speed. Runs fans, music boxes, toys, etc. Send for 
prices. Blakeney Blec. Co., 433 Broadway, Brooklyn, N.Y 



Victor Bic37'cles! 




For pleasure, business, recrea- 
tion, and for anything you 
could use a bicycle for. 
TICTOUS ARE BEST ! 

Send for catalogue. 

Overmao Wheel Co., Makers, 

Cliicopce Fnllst lUass. 



BELTING sm^ sometimg m. 
More flexible and nine times stronger than leather. 
Els not affected by wet, dry, or heat. Send your 
name and address for price list and description to 
LTHE MIDGI.EY WIRE BELT CO., OF 
BEAVER FALLS, PENNA., U. S. A. Re- 
^P sponsible agents wanted to sell this new invention, 
covered by more than twenty patents, here and all 
over Europe. 1^" In writing^ name tliis paper* 



s 




Fateit RiTBteil Honaitli SiliiiT MM. 



THE GUTTA PERCHA AND RUBBER MF6. CO. 

Para Building, 35 Warren St., New York. 

Chicago, San Francisco, Boston, niaas. 



THE PHONOGRAPH.— A DETAILED 

description of the new and improved form of the pho- 
nograph just brouKbt out by Edison. With 8 engrav- 
ings. Contained in Scientific American Supplk- 
MENT, No. 632. Price 10 cents. To be had at this 

officeandfrom all newsdealers. 



■H 


'pKSff^^^ FOR RAILROADS 

TANKX J-^TEF, WORKS r 

^iTowEBs. ''-t.CALDWELL&C? 
.MainSt. Louisville Ky. 



S cientific gook (Jatalogue 



RECENTLV PUIIMSHKD. 

Our new catalogue containing over 100 pages, includ- 
ing works on more than fifty difl'erent subjects. Will be 
mailed tree to any address on application. 

lUUNN il: CO., Publishers Scientific American, 

361 Broadway, New Vork. 



NEW KODAKS 

' Vou press the button, 
we do the rest." 

Seven New 
Styles and, 
Sizes 

ALL LOADED WITH 

Transparent 
Films. 

For sale by all Photo. Stock Dealers. 

THE EASTMAN COMPANY, 

Send for Catalogue. ROCHESTER, N. Y. 




COPPER Tuats. ^i 



THE COPYING PAD.— HOW TO MAKE 

and how to use ; with an engraving. Practical directions 
how to prepare the gelatine pad, and also the aniiineink 
by which the copies are made; how to apply the written 
letter to the pad ; how to takeoff copies of the letter. 
Contained in Scientific American SupPiiEMENT, Na 
43M. Price 10 cents. For sale at this office and by all 
newsdealers in all parts of the country. 



Shepard's New $60 Screw-Cutting Foot Lathe 




Foot and Power Lathes, Drill 
Presses, Scroll Saw Attach- 
ments, Chucks. Mandrels, Twist 
Drills, Dogs, Calipers, etc. 

Lathes on trial. Lathas on 
payment. 

Send for catalogue ot Outfits 

for Amateurs or Artisans. 

Address H. T-. SHEl'ARD, 

AGFNT, 

134 East 2d Street, 

Cincinnati^ Ohio. 



ICE-BOATS — THEIR CONSTRUCTION 

and management. With working drawings, detaite , and 
directions in full. Four engravtncs, showing mode of 
construction. Views of the two fastest ice-sailing boats 
used on the Hudson river in winter. By H. A. Horsfall, 
M.E. Contained in Scientific Amekican Sdpple- 
UENT, 1. The same number also contains the rules and 
regulations for the formation of ice-boat clubs, the sail- 
ing and management of ice-boats. Price 10 cents. 



fm 



-Tn T-) r ''"0 FINE. GRAY IRON ALSO STEEL 

Fr/\t3LE' 7 CASTINGS FROM SPECIAL „^c: 

ncwi lU J,7nV f If E TINNING jT;^."-- PATJK r, 

LEHIGH WE, & AMERICAN ST PHILA • ::^iD3v^ 




95 MILK SL. BOSTON, MASS. 

This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877, No. 186,787. 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in- 
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish- 
ed by it or its licensees responsible for such 
unlawful use, and all the conseqaences 
thereof, and liable to suit therefor. 



A LIBRARY FOR $1.00 

Five books in one. Worth 
I its weight in gold to every 
I mechanic. The very latest in- 
[formation fw 20 different 
I trades. This wonderful boo| 
I contains 575 pages absolutel} 
! teeming with rules, tables, sa 
cret processes, and new iiifoi: 
ination that cannot be haU 
elsewhere for less than ^25.00. 
I The Modern Steam Engine- 
How to Read an Indicator— 
The Westingbouse Air Brake 
—Blacksmith's and Machinist's 
Tools— Practical Mathematics 
Simplified— Tin and Sheet Iron 
Worker's Manual— Carpenter's 
Manual— Points for Painters- 
Magnetism and Electricity- 
How to Get a Patent— A Me- 
chanical Dictionary. Everything fully explained in 
one hanilsome volume and guaranteed to be abso- 
lutely correct. Send gl.OO for a copy bound in silk 
cloth, or gl.50 for Morocco binding. With each copy 
of the book we give free a complete working chart 
for setting gear teeth. The regular price of this 
chart is ^1.50. AGENTS WANTED. Write for 
terms. I^AIRD & LEE, Publishers, 303 Jack- 
Son Street, Chicago, 111, 




COMPTOMETER 



Ct&ADB MA£K.) 

Solved rapidly and accurately 
by usinjr the Comptometer. 
Saves 40 per cent, ot time. 
Entire relief from mental 
strain. Adapted to all com- 
mercial and scientific compu- 
tations. Send for circular. 



FELT & TARRANT MFG. CO., 52-56 Illinois St., Chicago. 




J ENKINS B ROS- V ALVES! 

JENKINIS IIKOS., 71 John St., N. Y.; lOSMlllcSt., 

Boston; 21North 5th St,Phila.: 54 Dearborn St., Chicago, 



"Improvement the order ot the age," 

THE SMITH PREMIER TYPEWRITER 




Important Improvements. 

All the Essential Features greatly perfected. 
The Most Durable in Alignment. 

Easiest Running and Most Silent. 
All type cleaned in 10 seconds without soiling the hands. 

The Smith Premier Typewriter Co., Syracuse, N. Y-, U. S.A. 

Send for Catalogue. 




WCTICEBU^I, 




Catalogue free. Address Typewriter Department, 
POPE MFG, CO., Boston. New York, Chicago, 



!CUTLER desk; 



BEST IN THE WORLD 



& SON, 

. N . r. . u . s 



PULLEYS HANGERS, ^^°^^^ V^*^^'^^^,^^^' 
FRICTION CLUTCHES, -a-a Fa,yi». Fia.oe. axr.Tr. 




TE/VM AND HOT JA^ATER 



WARIVItNG RESIDENCES 
CHOOLS ANDPUBLIC BUILDIN 
ATION. POSITIVELY NON EXPLOSI 



STORES.HOTEUS.BUb.l Nbb^ 

S BY STEAM OR HOT WATER ^ . r^ - » 

E. ECONOMICAL MAGAZINE FEED. 

OESCBIPTIVEl CATALOGUE. 

■^". & PIERCE MF"G, CO. 

SYRACUSE. NEW YORK, U.S.A. 



^ Jk Mf A Wanted 50.000 Sawyers O A Uf M 
^^ n wv O a n d Lumbermen t o ^ r% W ^^ 

A^^ send us their full address for a copy of Em- _ 
erson's B^° Boob of 8A WS, new 1890 edi- ^ 
tion. We are first to introduce Natural ^^ 
W Gas for heating and tempering Snws withkAS 
wonderful eflFect upon improving their qual-ww 
if V fj nii tmichriAsia. <»nn.hlinCT iia t.n rpdiinp ~ " 



Ss.' 



ity and tougrhnesa, enabline ua to reduce 

ricea. Add_re3a_ EI*IERg(»N, SMITH O 



CO. (Ltd.), Beaver Falls, Pa. 



ESTABLISHED HALF A CENTURY. 




THAT WIlL WELL REPAY All 

INVESTIGATION 

By THOSEo'^g Og TO SEC\)Be 

THE BEST SAFE 

J^ARV/NSAFECO. 

NEW YORK, PHILADELPHIA, 
LONDON. ENGLAND. 



UinDlfiiiC iinnClfi ^^^ Experimental 
IffUnKlllU IfflUUtLO Work. New inven- 
tions worked out. Small machinery built in iron or brass. 
Working drawings made. Aug. Zaubitz, 48 Centre St., N.Y 




ELECTRO MOTOR. SIMPLE. HOW TO 

make. ByG.M. Hopkins.— Description of a small electro 
motor devised and constructed with a view to assisting 
amateurs to make a motor which might be driven with 
advantage by a current derived from a battery, and 
which would have sufficient; power to operate a foot 
lathe or any machine requiring not over one man power. 
With 11 figures. Contained in scientific AMEiiicAJf 
SUPPLEMENT. No. ♦i41. Price 10 cents. To be had at 
this office and from all newsdealers. 




SCIENTIFIC AMERICAN SUPPLE- 
MENT. Any desired back number of the Scientific 
AMERICAN Supplement can be had at this oflBce for 
10 cents. Also to be had of newsdealers in all parts of 
the country. 



fllisElBclrlcMor 

for Private Residences, Hospit- 
als, Small OfBce Buildings, Stores 
etc. Safe, simple (no Engineer 
required). Running expenses 
very light. Also manufactur- 
ers of the Standard Hydrau- 
lic Passenger and Freight, 
Steam and Belt Elevators. 
Otis Brothers «fe Co., 
38 Park Row, New York 




GRAVES 



■LEVATORS, 



ICE-HOUSE AND COLD ROOM.— BY R. 
G. Hatfield. With directions for conBtniction. Four 
engravings. Contained in Scientific American Sup- 
plement, 59. I^rice 10 cents. To be had, at tills office 
and of all newsdealers. 



r^^- 

!«£«?, 



AGENCVJOr'i 



^"•"^•^- The Motor ofietli Centnry 

Can be used Any P/ace, to do Any 
Work, and \iy Any One. No Boiler! 
No Fire! No Steam! No Ashes! 
No Gauges! No Engineer! A per- 
fectly safe Motor for all places and 
purposes. Cos? of operation about one 

cent an hour to each indicated horse 

^f j_ *S^ power. For circulars, etc., address 

r^toItF'm^;. Charter Gas Engine Co. 

Siiaplleltr, Sitetj. P.O. Box HS, Sterling. III. 




war 

\ A pamphlet of information andab-/ 

'\stract of the laws, showing How toyy 

'\ Obtain Patents, Careats, Trade/i 

j.Marki, Copyrights, tent free./ 

\iddr.n MUNN &. CO. 

s361 Broadway, 

New York. 




NATIONAL FILTER 

BRIGHT SPARKLING WATER GUARANTEED 

NATIONAL WATER PURIFYING CO., 
AadreH for Psmpblet. X43 Broadway or 80 liibertr Bt„ New Vork. 




mfLKlfl^t 



Levels, Transits, Surveyors' 
Compasses, Pocket and Pris- 
matic ('oiiipassca. Hand T^ev- 
els, Angle iMirrorfi, Planime- 
ters. Pantographs, Engineers' 
Slide Rules, Leveling Hods, 
Poles, Chains, etc. 
Catalogue on application. ' 



THE 



£8TABIilSUKD 1846. 

The DIoBt Topnlar Scieutiflc Paper in the World. 



OnlySS.UUaVenr, Inclufiinir Postage. Weekly* 
32 Numbers a Year. 



This ivldely elreulated and splendidly Illustrated 
paper Is published weekly. Every number contains six- 
teen pages of useful inf oimation and a large number of 
uriginal engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New [nventions. Novelties in Mechanics, MaDuftictures, 
Chemistry, Klectricity, Telegraphy, Piiotography, Archi- 
tecture. Agriculture. Horticulture, Natural History, etc. 
Complete List of Patents each weelc. 

Terms oT Subscription.— One copy of tbe Scien- 
tific Ambeican will be sent for one year— 62 numbers- 
postage prepaid, to any subscriber in the United States, 
Canada or Mexico, on receipt of chi-ee dolliira by the 
publishers; six months. $1.50; three months, S1.0U. 

Clubs.— Special rates for several names, and to Post 
Masters. Write for particulars. 

The safest way to remit is by Postal Order, Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed 
seldom goes astray, but is at the sender's risk. Ad- 
dress all letters and mabe all orders.drafts, etc., pay- 
able to 

OSvXXJlNrXT <Sc CO., 

361 Broadway, New York. 
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Scientific American Supplement. 

This Is a separate and distinct publication from 
The SOIBNTIFIO American, but Is uniform therewith 
In BiEe,eTery number containing sixteen large pages full 
of engravings, many of which are taken from for^gn 
papers, and accompanied with translated descriptions. 
The SciKNTiPic American Supplbmicnt is published 
weekly, and includes a very wide range of contents. It 
presents the most recent papers by eminent writers in 
all the principal departments of Science and the 
Useful Arts, embracing Biology, Grcology, Mineralogy, 
Natural History, Geography, Archaeology. Astronomy, 
Cbenilstry, Electricity, Light. Heat, Mechanical Engl- 
Dcering. Steam and Railway Engineering, Mining, 
Ship Building, Mailne Engineering, Photography, 
Technology, Manufacturing Industries, Sanitary En- 
gineering, Agriculture, Horticulture, Domestic Econo- 
my, Biography, Medicine, etc. A vast amount of fresh 
and valuable information obtainable In no other pub* 
llcation. 

The most important Engineering Works, Mechanisms, 
and Manufactures at home and abroad are illustrated 
and described in tbe Sppplement. 

Price for the SupprEMENT for the United States and 
Canada, ¥5.U0 a year, or one copy of the Scientific Ah- 
BKiCANand one copy of the Supplement, both mailed 
Cor one year for $7.00. Single copies 10 cents. Address 
and remit by postal order, express money order, or check. 

MUNN 4fc Co., 361 Broadway, N. Y.. 
Publishers Scientific Ameiucan. 



Building Edition. 

The Sctbntific American Architects' and 
Bdilders' Edition Is issued monthly. 12.50 a year. 
Single copies, 25 cents. Forty large quarto pages, equal 
bo about two hundred ordinary book pages; forming a 
large and splendid mngnzinc of Architectui'e, rich- 
ly adorned with elegant plates in colors, and with other 
fine engravings ; illustrating the most Interestlug ez- 
atr tes of modem Architectural Construction and 
alli^ subjects. 

^ speidal feature is the presentation in each number 
0f i. var^ty of the latest and hest plans for private resi- 
dences, jity and country, including those of very mod- 
erate cost as well as the more expensive. Drawings in 
perspective and in color are given, together with full 
Plans, Specifications, Sheets of Details, Estimates, etc. 

The elegance and cheapness of this magnificent work 
have won for it the linrgeac Cii-culniion of any 
Architectural publication In the world. Sold by all 
newsdealers. $2,50 a year. Remit to 

MUNN & CO., Publishers, 

361 Broadway, New York. 



PRIIffTINC IIVKS. 

THE " Scientific American " is printed with CHA8. 
BMBU JOHNSON & CO.'S INK, Tenth and Lom. 
bsid Ste.. Phila.. and 47 Roee St., opp. Oune St,, N. Y, 
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